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One of Several Parts of a Cata- 
+ ig Cracking Plant Produced for 
the Petroleum Industry. 


Pressure Vessels for the Chemical 
and Allied Industries. 


Heavy Press and Machine Frames 
and Bases for the Machine Tool 
Industry. 


Diesel Engine Crank Cases and 
Frames for the Marine and 
Electro-Motive Field. 


Crank Cases, Frames, and other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type. 


A Steel-Weld Fabricated 
Gear Housing produced and 
completely machined ready 
for assembly by the Steel- 
Weld Division of The R. C. 
Mahon Company. 





More and more designers are taking advantage of the 
many savings made possible by today’s advanced tech- 
nique in Steel-Weld Fabrication . . . thousands of heavy 
machinery parts and major assemblies are now pro- 
duced in this form for manufacturers in many fields. If 
you can use Steel-Weld Fabrication to advantage, you 
will find in the Mahon Company an unusual source for 
welded steel in any form . . . a source with complete, 
modern fabricating and machining facilities backed by 
a staff of design engineers and craftsmen from whom 
you may expect a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


THE R. ©. MAHON COMPANY 
DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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Use Stainless Tubing and Pipe? 
Call Kkyerson tor Quick Shipment 


The country’s largest stocks of stainless tubing and 
pipe await your call at Ryerson. On hand for imme- 
diate delivery are nineteen distinct kinds—both 
seamless and welded—in a wide range of sizes. Our 
stocks also include stainless pipe fittings and fasten- 
ings for every requirement. 

The stainless tubing and pipe you get from Ryer- 
son is of highest quality and meets the exacting re- 
quirements of ASTM Specs. You can count on its 
size accuracy and scale-free finish. You can form and 
weld it readily, thread it accurately. And when you 
call Ryerson, America’s pioneer warehouse distrib- 
utor of stainless, you put 25 years of practical stain- 
less experience to work for you. 

Ryerson protects the high quality of all stainless 
tubing and pipe stocks by expert handling. Our 
facilities include modern equipment to cut your 


JOSEPH T. RYERSON. & SON, INC. PLANTS AT: NEW YORK 


stainless exactly to order and deliver it promptly. 
So, for complete stainless service, call your nearby 
Ryerson Plant. 





STAINLESS TUBING AND PIPE IN STOCK 


TP304 TUBING. Seamless & Welded 
TP316 TUBING..Welded 


TP304 PIPE ........ Schedule 5—Light Wall—Welded 
Schedule 10—Light Wall—Seamless & Welded 
Schedule 40—Standard Weight—Seamless & Welded 
Schedule 80—Extra Heavy Weight—Seamless 
TP316 PIPE ........ Schedule 5—Light Wall—Welded 
Schedule 10—Light Wall— Welded 
Schedule 40—Standard Weight—Seamless & Welded 
TP347 PIPE 
and/or304ELC. Schedule 5—Light Wall—Welded 
Schedule 10—Light Wali—Seamless & Welded 
Schedule 40—Standard Weight—Seamless & Welded 
Schedule 80—Extra Heavy Weight—Seamless 


STAINLESS FITTINGS & FASTENINGS—Screwed and welding pipe 
fittings, welding spuds, valves, bolts, screws, washers, etc. 


ALSO—Stainless, Alloy & Carbon Steels—Bars, Structurals, Plates, 
Sheets, etc. 
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The Materials Outlook — 








WASHINGTON, D.C. -= The long-range implications of recent Washington 
developments on the materials front are vast, although changes to 

be felt in the immediate future may be slight. As the military 
demands increase the National Production Authority will turn out 

more orders limiting the use of materials in which shortages have 
developed or where shortages seem imminent. 





























With the recognition in Washington of a much more serious 
military situation than had been admitted previously, controls 
and restrictions are likely to come faster and be more stringent. 
However, effective enforcement of any regulations cannot be 
effected for many months because of the lack of personnel. It 
has been pointed out that at the height of the OPA during World 
War II more than 90,000 employees were used to administer the 
department. Any presently available staff will number less than 
10% of the number. 

















otly. There have been many rumors that a controlled materials plan, 

arby™s commonly known as CMP, is ready to be invoked immediately. There 
is little chance of this happening before next summer because 

— #2 minimum of six months will be required to man the necessary 

organization. However, it is almost a foregone conclusion that 

such a plan will be invoked, for it is inevitable that inequities 

will develop under the current system of allocations. 











ded 
Publicly, at least, there has been no indication of how much 


dea | faster the war production program will be accelerated and what 
date has been determined as a point at which peak production is 
desired. 


ded 

™ |For a while, contrary to a belief in some quarters, there will be 

no definite cut-backs of specific products. Curtailment of pro- 

__Jm@duction will come about through materials scarcities and by the 
return of government plants to war production. Present plans are 
to keep civilian goods output as high as possible so as to disrupt 
he economy as little as is necessary. 





xtes, 

















Now that most of the important metals have been covered by 
various types of orders, we can expect to hear soon the results 


(Continued on page 4) 
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of a long series of meetings with the chemical industry. Inves- 
tigations have been made into supplies and needs of many chemi- 
cals that are important to metal production and metal processing 
as well as to the plastics industry. 





Incidentally, even though there are some severe shortages in 
plastics, particularly the styrenes, there does not seem to be 
any activity underway to regulate the uses or supplies. In some 
quarters there is a feeling that changes in the synthetic rubber 
program might ease the tight supply of benzene, which has caused 
the scarcity of styrenes. That group of plastics was the fastest 
growing of all those in current use when shortages stopped 
expansion of plans. 














Even though procurement activity seems slow, the rate of military | 





spending will grow steadily until it reaches a level of about $35 
billion a month by June 30. The Military is strong in its stand 
to avoid total mobilization for a long time -- or until war should 
break out over a wider front. They want to build up rapidly but 
not so fast as to disrupt the entire economy, feeling that the 
latter would play into the hands of the Russian thinkers. 





President Truman has given Charles E. Wilson powers broader in 
three respects than those of his forerunners: (1) He vested in 
Wilson, subject only to his approval, all his powers to control 
under the Constitution and as Commander in Chief of the Armed 
Forces, as well as under the Defense Production Act. (2) 
President Truman gave Wilson power to direct, control and 
coordinate (not just coordinate). And (3) He gave him power over 
all the war-control agencies, and any federal activity connected 
with the mobilization for war production. He can legally override 
a member of the Cabinet with respect to action taken in the Cabinet 
members’ own department, and he can affirmatively "direct," 

not merely veto. 














This shift of power is important in the controls picture and in 
the materials picture. It meanss (1) One of the foremost pro- 
duction industrial executives of the country is in charge. He 
knows the industrial machine, and he knows the hang of govern- 
ment. He is a conservative. This augurs for more soundness in 
the administration of controls. (2) Wilson savvies the machina- 
tions of bureaucracy, from his experience as vice chairman of 
WPB, where he faced constant knifing. In fact, Wilson so knows 
his way around Washington that he insisted before taking the job 
that he, Wilson, should run the show subject only to the Presi- 
dent, not subject to Symington. So Symington was sent to the 
backfield of the controls picture for the present. 
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Meet a 1/GHT-WEIGHT champion.. 


Inconel pusher trays 
still going strong on a job that 
licked heavier furnace trays! 
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Fabricated Inconel pusher trays carrying eu- 
tomobile parts through continuous heat-treat- 
ing furnaces. The best life of previous/ly-used 
trays averaged nine months. The fabricated 


° P Inconel trays have been in use over one year. 
@ Furnace production increased . - 





é Tray life increased Inconel pusher tray designed and 










id fabricated by BROWN -HUTCH- 
@ Maintenance costs reduced INSON IRON WORKS, Detroit, 
ild Michigan. 
ut 
> 
These substantial benefits are what a large automo- The furnaces, which are gas-fired and non-atmos- 
bile manufacturer gained by switching to fabricated phere in type, present high-temperature corrosion prob- 
Inconel* pusher furnace trays. lems. Add to these punishing conditions the consider- 
ee P ety 144 198 able mechanical forces acting on the trays...up to 540 
reviously-used trays weighe rom to 
y d e pounds load plus 2000 pounds thrust from the hydrau- 
pounds each. The fabricated Inconel trays weigh only , ; 
96 al ities 112 hb lic pusher mechanism...and you have service condi- 
ounds...a weight savin to Ss. per tray. ; : 
P & e P y tions that demand Inconel plus good fixture design. 
Based on average net load of 400 pounds this repre- 
sents a gross weight saving of 5 to 19% over previous ’ 
. . . ' P Brown-Hutchinson Iron Works are designers and 
equipment. : , 
— fabricators of these pusher trays. They, like other lead- 
Even more important—these lighter-weight fabri- ing fabricators, used Inconel because of Inconel’s out- 
cated Inconel trays last longer, with correspondingly standing performance record and desirable combina- 
reduced replacement and maintenance costs. tion of physical characteristics ... thermal durability, 
corrosion-resistance, high hot and cold strength, work- 
- This fine performance record is even more remark- ability, economy. 
vor able when the severity of service conditions are consid- 
, ered. During the heat-treating of automobile parts, the Although Nickel and Nickel Alloys are currently in short supply, 
‘ ; : Inco advertisements will continue to bring you information on 
“s —— are subjected to temperatures as high as 1050 industrial processes and developments which we believe will be 
n F., followed by oil quenching. of interest. *Reg. U. S. Pat. Off. 
na-| 
f EMBLEM OF service «6 The International Nickel Company, Inc. 
ws Ais, 67 Wall Street, New York 5, N. Y. 
job s 
1e e o 
...for long life at high temperatures 
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THE MUSHROOM-LIKE OBJECT directly 
below is the completed assembly of the radio 
volume control shaft made by P. R. Mallory & 
Co., Inc., Indianapolis, Ind., (actual size). Photo. 
below it shows the plastic part attached by a stak- 
ing operation. This staking is shown in detail 
in photo of part enlarged 7 times, at right. 
Photo at bottom shows control shaft after machin- 
ing and before staking. Shaft is made from Revere 
Alloy 247...%" round free cutting brass rod. 













BY SWITCHING TO REVERE FREE CUTTING 
BRASS ROD P. R. MALLORY & CO., INC., 








Staking operation on radio volume control shaft 
performed without fracture...annealing operation 
eliminated. 

The solution to the Mallory Company’s problem was 
not as easy as it might appear. It was not simply a case 
of Revere Technical Advisory Service recommending 
4” round, free cutting brass rod. That rod had to 
possess the machinability to match Mallory’s existing 
production machine set-up-.and at the same time be 
sufficiently workable so that annealing, prior to staking, 
could be eliminated; and that staking be accomplished 
without fracturing the metal. 

After consulting with the Mallory Engineers, and 
discussing the tests which Mallory would subsequently 
conduct, Revere recommended a 14” round, half hard 
riveting and turning rod mixture 247. Working tests 
made by Mallory showed this rod to possess all the 
necessary requirements. 

As a result of those tests, P. R. Mallory & Company 


SWE W207 





is now using this Revere free cutting brass rod to its 
complete satisfaction for the radio volume control 
shafts it manufactures. Not just any 14” brass rod, but 
the right rod made it possible for them to save on 
2 counts. 

Perhaps Revere has a brass, a copper or some special 
alloy to help you in the development or improvement of 
your product...in cutting your production costs. So 
why not tell Revere your metal problems? Call the 
Revere Sales Office nearest you today. 


REVERE 


COPPER & BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


- om o 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1.; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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The annual meeting of the Ameri- 
can Society of Mechanical Engineers 
held last month in New York City 
produced a number of papers of 
special interest to the materials en- 
gineer. Perhaps chief among these 
is a report called “An Introduction to 
Arc-Cast Molybdenum and Its Al- 
loys,” presented by J. L. Ham of 
Climax Molybdenum Co. 


Arc-Cast Molybdenum 

Because of its high melting point, 
molybdenum is a logical choice for a 
base metal in alloys for high-tem- 
perature applications. The recently 
developed arc-cast process, which 
converts powder to cast ingots, makes 
molybdenum available in larger sec- 
tions than heretofore possible. It 
appears that the size of ingot which 
can be produced by the arc-cast 
method is limited only by the capac- 
ity of available electrical and vacuum 
equipment. According to the author, 
ingots up to 6-in. dia and 150-Ib 
weight are now being produced, and 
equipment for the production of 9- 
in., 1000-lb ingots is under construc- 
tion. 

Pure molybdenum is relatively soft 
as cast, ranging from 170 to 190 
VPN, but hardens rapidly on work- 
ing and may reach 300 VPN after 
severe cold work. Complete recrys- 
tallization reduces hardness to that 
of the as-cast metal, or slightly below. 
After sufficient working, tensile prop- 
erties depend primarily on annealing 
temperatures. For an annealing tem- 
perature of 1800 F, tensile strength 
is about 91,000 psi, elongation 41% 
and reduction of area 64%. For 
2100 F, tensile strength drops to 
73,000 psi, yield point is 54%, 
elongation jumps to 56%, and re- 
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Molybdenum Alloy Development Reviewed by ASME 


duction of area remains at 64%. 
After annealing at 2500 F, these 
values are 71,000 psi, 43,000 psi, 
57% and 63%. 


Pure Metal Properties Studied 

Measured by the Charpy notched- 
bar impact test, molybdenum is brit- 
tle at room temperature. However, 
impact properties improve abruptly 
at higher temperatures. Since unre- 
crystallized molybdenum has been 
found more resistant to impact, full 
recrystallization is not recommended 
except where service above the re- 
crystallization temperature is antici- 
pated, or where it is mecessary to 
prepare the metal for further work- 
ing. 

The limited data available indicate 
that, above 1600 F, creep and stress- 
rupture properties of pure molyb- 
denum are superior to those of any 
of the cobalt-, iron- or chromium- 
base alloys, provided that a protective 
atmosphere or coating is used. 

Since applications for pure molyb- 
denum are restricted by its limited 
strength at high temperatures, devel- 
opment of stronger molybdenum- 
base alloys is of considerable interest. 
The Vickers hot-hardness test has 
proved to be a convenient criterion 
for selecting materials likely to pos- 
sess strength at high temperatures. 
For this reason, the authors used hot- 
hardness tests to evaluate tentatively 
various alloy additions to molyb- 
denum. 


Binary Alloys Are Stronger 

Results of this investigation show 
that, at 1400 to 1600 F, small addi- 
tions of beryllium, nickel, silicon, 
cobalt, iron, chromium, aluminum 
and zirconium, in that order, mark- 
edly raise the hardness of molyb- 


denum. These general observations 
also hold roughly at room tempera- 
ture, and incomplete tests show that 
they can be extended to a tempera- 
ture of 3000 F. 

All alloy additions which signi- 
ficantly increased hardness were 
found to complicate the problem of 
fabrication. The hardness of molyb- 
denum is 70 VPN at 1600 F. With 
the exception of molybdenum-bery]l- 
lium and molybdenum-zirconium al- 
loys, it has so far been possible to 
forge only those alloys whose hard- 
nesses at 1600 F do not exceed 90 
VPN. However, additions conferring 
lesser increases in hardness have been 
found sufficient to raise the degree 
of work-hardening and the recrystal- 
lization temperature of worked alloys 
to a useful extent. It appears that, if 
suitable dies could be obtained, it 
would be possible to make extrusions 
from alloys with initial hardness at 
1600 F as high as 180 VPN. 

Some of the applications being in- 
vestigated for molybdenum alloys are 
piercing plugs for seamless steel 
tubing; gas turbine blades; electrodes 
for heating molten glass; die casting 
dies for brass and other nonferrous 
metals; certain components of turbo- 
jets, ram jets, rockets and nuclear 
reactors; and parts exposed to corro- 
sive chemicals. 


Hot Machining of Metals 

The recent surge of interest in 
hot machining was reflected in a re- 
port on “Basic Factors in the Hot 
Machining of Metals”, presented by 
E. J. Krabacher and M. E. Merchant, 
of Cincinnati Milling Machine Co. 

Their research showed that the 


(Continued on page 8) 
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lower cutting forces and consequent 
lower power consumption achieved 
by hot machining are due mainly to 
reduced shear strength of the work 
material at high temperatures. How- 
ever, it does not follow that tool life 
will always increase with increasing 
workpiece temperature. For any 
given work material, there is a defi- 
nite temperature range for which 
tool life will be an optimum; for 
some materials this optimum occurs 
below room temperature and for some 
it occurs above 1500 F. 

The authors found that the tool life 
obtained with a given work material 
depends mainly on two factors: (1) 
tool-chip interface temperature, and 
(2) abrading action of the work on 
the tool. Both are controlled by the 
mechanics of cutting. Specifically, 
the product of thrust force and in- 
terface temperature appears to pro- 
vide a rough quantitative measure of 
these two factors. 

Another subject of increasingly 
wide interest was covered briefly by 
D. C. Bradley, New Jersey Zinc Sales 
Co., in “Some Design Aspects of 
Metal-Powder Parts.” His paper sum- 
marized the properties of powder 
metal parts and discussed design con- 
siderations and limitations with re- 
spect to typical forms and component 
parts. According to the author, new 
applications for powder metallurgy 
are constantly appearing as more and 
more companies lice ome aware of the 
savings and other advantages of de- 
signing for the process. 


Cast Steel Valve Study 


Low alloy steels have been used in 
steam power generating units for 
temperatures up to above 1000 F. 
However, some steels have shown a 
tendency toward graphitization after 
long service at 900 F or above. Two 
researchers, T. N. Armstrong and 
R. J. Greene, of The International 
Nickel Co., selected for study a 4-in., 
900-lb slide valve which had been in 
continuous operation at 900 F and 
840 psi for a period of 6 yr. In a 
paper titled “Nickel-Chromium-Mo- 
lybdenum Steel Valve Casting After 
50,000 Hours Service at 900 F,” they 

(Continued on page 134) 


Strategic Materials Reduced in New Jet Engine 


Major reductions in the use of 
strategic materials have been achieved 
in the J-47-GE-17 aircraft jet engine, 
according to General Electric Co., 
which unveiled the new engine re- 
cently. 

C. W. LaPierre, manager of the 
Company's Aircraft Gas Turbine 
Divs. at Lynn, Mass., says this reduc- 
tion from the strategic materials 
content of the basic J-47 engine now 
powering Air Force planes may 
reach even greater proportions with 
the incorporation of further, planned 
substitutions. The less strategic ma- 
terials have been substituted without 
any anticipated sacrifice in engine life 
or performance. 

The J-47-GE-17, equipped with an 
afterburner, will power the Air 
Force’s F-86D interceptor, an even 
faster version of the world speed 
record-holding F-86, which is being 
manufactured by North American 
Aviation, Inc. 


Press Tours Jet Plant 


The above information was just 
part of a vast amount reeled off to 





The recently unveiled J-47-GE-17 is said to be the nation’s first jet engine to incorporate | 


meet expanding military needs. Here, 
this country’s first jet engine had 
been developed amid World War II 

The inspection covered the ‘entire 
range of manufacturing operations, 
from the processing of raw materials 
into finished parts at the nearby 
Everett plant to the loading of com- 
pleted engines into specially-built 
cylinders a shipment to the Air 
Force. Also seen were the forg- 
ing operations and the manufacturing 
processes that were involved in the 
turbosupercharger manufacture and 
assembly. 


New Laboratory Dedicated 


Earlier, dedication ceremonies were 
held for a new laboratory where the 
component parts of jet engines are 
operated under test conditions never 
before attained. The laboratory was 
dedicated to the late Dr. Sanford A. 
Moss, who created the forerunner of 
modern turbojets 47 years ago, and 
later won aviation fame as the 
“father” of the turbosupercharger 


which enables aircraft to fly in the 


major reductions in strategic materials. 


the nation’s press during a recent 
two-day tour of the closely-guarded 
Lynn plant. For the first time, civic 
leaders, high-ranking Air Force and 
Naval officers, and the press saw the 
GE River Works where precision- 
made aircraft jet engines are pro- 
duced on an assembly line basis to 


thin air of high altitudes. 

This was the first public glimpse 
of the testing set-up where altitudes 
of 70,000 ft and temperatures of 
—100 F can be simulated. The labo- 
ratory is used for full-scale and 
model-scale testing of compressors 
and combustion systems. 
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The American Welding Society's 
Annual Meeting, held during the 
Metal Show at Chicago the week of 
Oct. 21, provided a large and varied 
selection of technical papers which, 
taken altogether, give an excellent 
picture of recent progress in the weld- 
ing field. Space does not permit di- 
gesting all of the some hundred pa- 
pers which were presented; therefore, 
only those which would seem to be 
of most interest to our readers will 


be discussed. 


inert-Gas Metal-Arc Welding 

The inert-gas metal-arc welding 
process continues to hold the spot- 
light in the welding industry, mainly 
because it permits satisfactory weld- 
ing of materials which are difficult 
to join by the older processes. The 
paper, “Aircomatic Welding of Cop- 
per-Base Alloys”, by H. Robinson 
and J. H. Berryman, covered the 
present status of welding copper-base 
alloys with the consumable electrode 
method of inert-gas metal-arc weld- 
ing. The most successful applications 
to date have been with aluminum and 
silicon bronze alloy electrode wires. 
These two alloy wires have superb 
weldability and high deposition rates, 
and produce x-ray-sound welds of ex- 
cellent surface appearance and high 
physicals. Spatter loss is usually less 
than 2%. 

Several of the popular grades of 
austenitic nickel-chromium steels have 
been welded by the inert-gas metal- 
arc process. The paper, “Aircomatic 
Welding of Austenitic Chromium- 
Nickel Stainless Steel”, by W. G. 
Benz, Jr. and J. S. Sohn, presented 
the results of several tests of such 
weldments in the as-welded, annealed, 
sensitized and stabilized conditions. 
The tests included tensile tests, im- 
pact tests at different temperatures, 
and hardness traverses in all-weld 
metal specimens. Corrosion resistance 
was also evaluated. Microstructure 
studies showed that the presence of 
delta ferrite in the weld metal can 
be correlated with chemical compo- 
sition of the filler wire. 

J. W. Mortimer in his paper, 
“Welding Aluminum with Inert Arc 
D.C.”, discussed the advantages of 
welding aluminum using direct cur- 
rent and helium gas. Advantages 
cited are: (1) the cost of standard 
d.c. motor generator sets is about 
one-third to one-quarter that of a.c. 
high-potential, high-frequency units 
for the same output rating; (2) there 
is no radio interference; (3) the cost 
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per tank of helium is roughly 74% 
that of argon. 

A paper on “Jigs and Fixtures for 
Inert-Gas Arc Welding”, by H. A. 
Huff, Jr. and A. N. Kugler, provided 
fundamental data on design of jigs 
for this welding process. Some of 
the items covered included methods 
of providing fixed clamp bars with 
movable backup, the importance and 
design of backing elements, and 
techniques for jigging cylindrical 
seams. 





Submerged Arc Welding 

A new method of submerged arc 
welding using multiple electrodes 
was described by E. L. Frost in his 
paper, “Welding with Multiple Elec- 
trodes in Series in Submerged Melt 
Welding”. Conventional submerged 
melt welding techniques produce 
welds which have deep penetration 
into the base plate material and are 
deposited at high rates of travel speed. 
For applications requiring cladding 
with dissimilar metals, such as stain- 
less steel or nonferrous materials, or 
building up of local areas on rela- 
tively thin base metal, minimum 
penetration and dilution of the de- 


News Digest 


posit by melted parent plate metal 
are desired. By connecting two or 
more electrodes in series electrically 
with each other and electrically in- 
sulating the base plate from the 
welding circuit, it has been demon- 
strated that unusually low penetra- 
tion, together with dilution values 
ranging from 1 to 10% base metal, 
can be obtained at normal travel 
speeds. Appropriate positioning of 
the welding rods offers control over 
the depth of penetration and weld 
shape produced. In addition, a 
marked increase in the rate of rod 
deposition and a lower rate of fused 
melt consumption have been meas- 
ured. The new series-arc welding 
technique offers significant advan- 
tages in the field of automatic clad- 
ding and surfacing with high-alloy 
and hardenable welding rod composi- 
tion and for applications requiring 
rapid deposition of metal. 

Another paper, “Multiple Layer 

(Continued on page 11) 















\i A NORMAL SEASON ON THE GREAT LAKES, 
A SINGLE IRON 4 VESSEL. WILL 


AND TRANSPORT 
500,000 TONS OF IRON ORE 






THE LEADING STEEL PRODUCER NOW 


50.000 MILES 
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446" OLD-FASHIONED 
SHEET AND TIN MILLS AT 43 
LOCATIONS A HALF CENTURY AGO, 
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Whatever your industrial requirement... pres- 
sure tubing, stock line tubing, decorative tubing, 
cooling coils, sanitary beverage tubing... the 
complete TRENTWELD line of quality stainless and 
high alloy tubing is your best bet! TRENTWELD is 
made in a tube mill by tube engineers... and is 
designed for rugged dependability, long life and 


economical service. 


Trent Tube Company specializes in the pro- 
duction of stainless and high alloy tubing... and 
that means you get expert advice on applying 
TRENTWELD to your needs. And you get fast serv- 
ice on delivery because of Trent’s convenient 
mid-continent location. You’re assured of finding 
what you need .. . the complete TRENTWELD 
line ranges from 44” to 30” diameter inclusive. 


To meet your stainless or high alloy tubing re- 
quirements... better... TRY TRENTWELD! Write 
for TRENTWELD Data Bulletin. 


TRENT TUBE COMPANY 
Subsidiary of Crucible Steel Company of America 
General Offices and Plant: East Troy, Wisconsin 


Sales offices in principal cities 


STAINLESS STEEL TUBING | 


MATERIALS & METHODS 
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News Digest 


Submerged Arc Welding of Pressure 
Vessels”, by L. C. Stiles and D. H. 
Curry, described a multiple layer 
method which was developed for 
welding steel pressure vessels of 
thicknesses beyond the practical limits 
of two-pass submerged arc welding. 
The procedure was developed because 
of the excessive repairs required when 
thick pressure vessels were welded by 
the conventional two-pass procedure. 
Joint designs and procedures for the 
multiple layer method have now been 
developed and have been used suc- 
cessfully on pressure vessels ranging 
in thickness from 4 to 3 in. 


Resistance Welding 

While the flash welding of ferrous 
metals is relatively simple, flash weld- 
ing of nonferrous materials is con- 
siderably more difficult. For this rea- 


® son there are relatively few nonferrous 


materials being flash welded in 
production. However, F. L. Brandt's 
paper, “Flash Welding Nonferrous 
Materials”, describes several new 
techniques which should help assure 
people that with proper equipment, 
controls and supervision most non- 
ferrous materials can be successfully 
flash welded. High-strength heat 


© treated aluminum alloys can be flash 


welded with relatively little loss in 
strength. Leaded brasses can be flash 
welded with acceptable production 
strengths. Copper can be welded to 
aluminum with only 0.0005-in. thick 
weld plus heat-affected zone. In ad- 
dition, several other nonferrous 
materials and combinations of mate- 
tials have been successfully welded 
and the procedure developed to per- 
mit practical application. 

Another paper on flash welding, 
“Optimum Flash Welding Conditions 
tor Aluminum Alloys”, by E. F. 
Nippes, W. F. Savage, P. Patriarca 
ind J. J. McCarthy, dealt specifically 
with the problems of flash welding 
aluminum. The results of their in- 
vestigation indicated that nearly 
\00% tensile joint efficiency could be 
ittained by flash welding the alloys 

IST, 14ST, 73ST and 24ST. The 
ipset variables were studied, and it 

as found that the magnitude of the 
pset current was the most important 

itiable influencing the upset pres- 
re requirements; the temperature 
stribution during flashing was 
‘ound to be of significance particu- 
tly with the higher strength alloys. 
(Continued on page 144) 
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puts a materials testing 
laboratory right at your fingertips. 


A bowling ball is made to specifications that are tough! Tougher 
than most machine parts. 


It takes hard knocks with a bounce, and at the same time retains 
its perfect balance and smooth finish. 


In the heat of a game it is subjected to corrosive perspiration, 
floor wax, water, chalk, and even cleaning detergents. Yet a 
genuine Ace Hard Rubber Bowling Ball remains faithful to its 
owner for years. 


That’s because it’s made of tough Ace Hard Rubber, with tensile 
strength of 9,000 psi, flexural strength of 11,500 psi. And it’s the 
same impervious material that’s used for piping acids. 


It’s a good example of fabricating, too, with amazingly close 
tolerances on weight and diameter. It starts as a molding. Then 
it’s ground and polished to give that smooth, satiny feel. Finally 
the finger holes are machine cut. 


Yes, it shows some of the reasons why Ace Hard Rubber is pre- 
ferred for thousands of parts for machines, appliances, automo- 
biles, furniture, etc. Chances are it’s best for some 
of your parts, too. Why not give it a whirl? 





Send for free 60-page Ace Handbook 
—a gold mine of helpful data 




















HARD RUBBER and PLASTICS 




















MERICAN HARD RUBBER COMPANY 














11 MERCER STREET © NEW YORK 13, N. Y. 
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of Stainless Steel | 
go further | 

















If you want a “yes” or “no” answer right 
off the bat, please don’t ask us whether we 
can accept your order for metal powder 
parts ...for our answer may have to be 
“No.” That’s because we delay saying 
“Yes” until we have satisfied ourselves on 
two points: (1) Is the part adapted to pro- 
duction by the powder metallurgy process? 
(2) Will the powder metallurgy process 
work to the advantage of the customer, in 
lowered costs or improved performance? 


Actually, thousands of parts now made by 
older methods could be made better or 


more economically by Moraine. Three sim- 


MORAINE PRODUCTS 





UNTIL WE KNOW! 


ple rules determine whether any particular 
part meets our standards: 


@ The shape must permit good die fill and 
correct density. 


@ The required physical properties and 
tolerances must be obtainable by our 
normal production method. 


@ The quantity of parts to be manufac- 
tured must be sufficient to justify costs of 
tooling, set-up, and equipment loading. 


If we find that your parts pass these three 
tests, Moraine will be glad to give you a 
“Yes” answer... and to assure you of 
improved quality and/or lowered costs. 





DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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Made Easy 


Refractory Cement Selection 

























































































for ferrous melting furnaces 
Type of metals use of Norton cement recommended maturing max. how 
furnace melted cement number description temp. temp. applied 
indirect alloy iron and lining RA1144 coorse grain 
maileable iron Alundum* cement 2100°F 2950°F rammed 
arc —. 
patching RA1160 1850°F rammed 
troweling RA162 fine grain 1850°F 2950°F troweled 
cround electrodes Alundum cement 
direct alloy steel and lining roof and RA1144 coarse grain -2100°F 2950°F rammed 
pa malleable iron cround electrodes Alundum cement 
lining roof and RA1195 very coarse grain 2000 °F 3100°F rammed -’ 
around electrodes Alundum cement 
patching RA1160 1850°F rammed 
high stainless steel lining RM1169 very coarse grain 2100°F 3250°F rammed 
frequency and refractory Magnorite* (dry) 
4 “ alloys cement 
induction 
patching large RM868 medium grain 2200F° 2750°F rammed 
furnaces Magnorite cement 
patching smali RM1171 medium grain 2000 °F 2900 °F troweled oo 
furnaces Magnorite cement or rammed 
for non-ferrous metal-melting furnaces 
low refractory alloys, lining RM1140 coarse grain 2300 °F 3250°F rammed 
Seaieenae cupronickel, Magnorite cement 
; 4 : Y nickel silver, 
induction high copper 
alloys Al, Te, 
Si bronzes 
nickel silver lining RA1195 very coarse grain 2000 °F. 3100°F rammed 
Alundum cement 
brasses not lining RA1144 coarse grain 2100°F 2950°F rammed 
more than 90% Alundum cement 
copper or less 
than 10% zinc 
indirect nickel and high lining RA1144 coarse grain 2100°F 2950°F rammed 
aie nickel alloys Alundum cement 
patching RA1160 1850°F 
crucible brasses and lining and RC1188 coarse grain 2000 ° F 3050 °F rammed 
melting bronzes patching Crystolon* 
cement 
el) 
furnaces lining and RC1133 coarse grain 2100°F 2950°F rammed 
patching Crystolon cement 
lining and RC1204 coarse grain 2000 °F 2900 °F rammed 
patching Crystolon cement 
reverberatory brasses and lining and RC1188 coarse grain 2000 °F 3050 °F rammed 
Suonmens @ bronzes patching Crystolon cement 
lining and RC1133 coarse grain 2100°F 2950°F rammed 
patching Crystolon cement 
lining and RC1204 coarse grain 2000 ° F 2900 ° F rammed 
patching Crystolon cement 























mw Cement not in contact with metal, used in combustion chamber. 
Vv Cement in contact with metal. * Trade-marks Reg. U. S. Pat. Off. and Foreign Countries. 











This Chart is a synthesis of several 
charts from a new 16-page bulletin 
just prepared by Norton refractory 
engineers, after exhaustive labora- 
tory and field tests. 


Titled “Norton Longer Lasting 
Refractory Cements,” this fact- 
packed bulletin covers the proper- 
ties, selection and application of the 
correct cement for your refractory 
requirements. 
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Write for Bulletin 863. Norton Company, 340 New Bond Street, 
Worcester 6, Mass. 














Canadian Rep. 


NORTON 


TRADE MARK REG VU & PAT OFF 


Making better products to make other products better 


Special REFRACTORIES 


A. P. GREEN FIRE BRICK CO., Ltd. Toronto, Ont. 
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MATERIALS & METHODS 
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“}  SPONGEX’ 


cellular rubber 


























Makes Electrical Wiring Safer 
Easier to Install And Service 


Spongex Cellular Rubber Lining 
he 

re I / 

Electrical wiring failure may be a temporary annoyance... 

or a costly stoppage on a production line. It’s just a matter of 


where and when it occurs. 

To prevent wiring failures Monadnock Mills, San Leandro, 
California, a subsidiary of United-Carr Fastener Corporation, 
designed and produces a line of wire harness bands featuring a 
lining of Spongex cellular rubber. Spongex lining, an excellent 
insulator, holds each wire securely in place, yet cushions 
each to prevent chafing. 

For easier quicker installation and servicing, the resilient 
Spongex lining permits the addition or removal of a limited 
 & number of wires without changing the band size. 





Spongex versatility As a material, Spongex cellular rubber possesses great versatility. 
It can be made as hard as wood—or as soft as a powder puff. 
Its cells can be porous or airtight. It readily molds, extrudes or 
die-cuts to shape. It can be molded to encase a metal part, 
even molded with an outer skin of hard rubber. It can be secured to 
most any surface by adhesives, or attached by mechanical means. 

If you have a vibration, insulation, cushioning, gasketing, 

sealing or sound dampening problem, consider Spongex. 
Write us about it . . . we welcome new problems. 


Technical bulletin on Sponge Rubber available upon request. 





The World’s Largest Specialists in Cellular Rubber 
SHEETS e CORDS e TUBING e STRIPS e MOLDED, EXTRUDED OR DIE-CUT SHAPES AND FORMS 


THE SPONGE RUBBER PRODUCTS COMPANY 


403 Derby Place, Shelton, Connecticut 
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Bond Testing of Bi-Metallic 
Bearing Materials-2 


N Part 1-Bond Testing of Bi-Metallic 

Bearing Materials we pointed out 
the importance of securing a definite bond 
between two or more metals in the pro- 
duction of quality bearings. While the only 
reliable tests available at this time are 
destructive in nature, they serve as an 
accurate gauge of quality during the manu- 
facturing process. The test most widely 
used is the chisel test—Figure I. 

If the alloy layer can be detected both 
on the overlay and the base metal, brittle 
bond is indicated. If the overlay metal is 
stripped clean from the base metal, then 
the bond is bad rather than brittle. 

Tables II and III outline rating methods 
which can be employed to classify the 
results of the chisel test. 


base babbitts containing tin, a bond number 
of 2 may be obtained. Tin alloys on steel 
usually have a bond number of 2 while on 
bronze the bond number may be 3, due to 
the fact that heavier layers of the brittle 
tin-copper compound are formed. 

The presence of a brittle bond in a com- 
posite bearing material is not undesirable 
as long as the bond strength is high and 
the bearing is not subjected to heavy 
fatiguing stresses. Fatigue loads, which are 
of a cyclical, repetitive nature tend to 
flex the material back and forth, which 
flexing induces shear stresses in the bond 
layer. Brittle bond compounds are usually 
weak in shear strength, but in some cases, 
it has been found that material with a 
bond rating of number 4 will perform 





TABLE II 
Bond Ductility Rating 


Bond Percent of Overlay Metal 
Number Rating Fractured Along Bond Line 
So ue MRS vases bade eee Serer 0- 5 
ne Ee, SOE Ee 5- 15 
aS a ee ere 15- 40 
me  “\ ve eee ae Ue a es Poor 40- 60 
5 ee Pe eee EL Cg 60-100 
Te - sah wept s 610.800 64-0 bots oe eb oe heees 100 
TABLE III 
Bond Completeness Rating 
Bond 
Number Rating Appearance of Chisel Marks 
ee eres is 5 aule 6 eee No tendency of two metals to separate. 
ae eee 0- 15 ....-Separation at edge of chisel marks. 
| RRR SE eecpe lS SE a sso eee Bond separates in spots. 
a 3c eeeo ee Se. + cw koh About 50% of base metal cleanly exposed. 
BA retin ye ee ee More than 50% of base metal exposed. 
ak ws oe Oe ER ae Base metal completely exposed. 





Lead alloys should have a bond number 
of 1 on steel backs, although with lead 
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Figure 2—Preparation of sample for 
“Peel-Back” Test 
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satisfactorily in bearing applications. This 
is especially true of material such as bush- 
ing stock fabricated by sintering bronze 
powder on a steel backing. The bonding is 
not complete due to the natural porous 
structure of the bearing metal. 

Also, the semi-quantitative value of the 
test does not signify that bond number 2 
is faulty and, in many cases, a bond 
number of 3 is entirely acceptable. 

Further interpretation of bond strength 
by the chisel method is possible with the 
aid of a “‘peel-back’’ test. In this test, the 
specimen is bent 90 degrees on the backing 
metal which flexing promotes shear along 


CHISEL 








.* 5 oo SSS 








a =10- 20° 
A «= 20- 30° 


LLL LLL Lda. 











Figure 1—Chisel Test of Bond 
Bi-Metallic Bearing Materials 


the bond line and enables the tester t 
study the type and quality of the bond 
more thoroughly. 

The “peel-back”’ test is illustrated in 
Figure II. The piece to be tested is placed 
in a special fixture, notched along the} 
bearing surface and bent back over a fixed 
radius. The stretching action along the arc 
of the bend causes shear stresses to be set 
up in the bond layer. If the bond is brtitle 
or weak, the overlay will tear loose and] 
can be peeled back. The distance A-A' 
that the metal peels back is one indication | 
of the bond strength and quality. Further J 
interpretation can be made by chiseling] 
into the overlay from point A’. 


Engineering Service 


Johnson Bronze offers manufacturers of all types 
of equipment a complete engineering and metal 
lurgical service. We can help you determine the 
exact type of bearing that will give you the greatest 
amount of service for the longest period of time. 
We can show you how to design your bearings so 
that they can be produced in the most economical 
manner. As we manufacture all types of Sleeve 
Bearings, we base all of our recommendations on 
facts free from prejudice. Why not take full advan- § 
tage of this free service? 


This bearing data sheet is but one of a series. 


You can get the complete set by writing to— 








SLEEVE BEARING HEADQUARTERS 
769 S$. MILL ST. + NEW CASTLE, PENNA 


MATERIALS & METHODS 
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Materials that will with- 
stand temperatures above 
1600 F, better corrosion re- 
sistant materials, and more 
basic research are the most 
persistent of industry’‘s 
needs in engineering mate- 
rials. 





@ WAR OR PEACE, industry demands 
new and better engineering materials 
to keep pace with technological ad- 
vances. A war or defense economy 
speeds research into materials engi- 
neering problems by making time 
more valuable than money and re- 
leasing huge funds for research and 
development. Even in peace time, 
though, increasing amounts are spent 
each year in looking for better ma- 
terials which will eventually make 
engineering dreams come true. 
Despite the thousands of metals, 
alloys, plastics, ceramics, metallic com- 
pounds, rubber compositions and 
other nonmetallic materials from 
which to choose, industry always 
seems to need something just a little 
better than is now available. The 
same need holds in materials proc- 
essing and fabrication despite major 
improvements made in these fields. 
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Progress in Industry 
Awaits Many Developments 


in Engineering Materials 


by T. C. DU MOND, Editor, Materials & Methods 


Progress in nearly any field one 
can call to mind is linked inseparably 
to improvements in materials. During 
the first half of this century, progress 
was spurred by the needs and de- 
mands of the automotive and elec- 
trical industries. More recently the 
aviation and process industries have 
added their weight to the constant 
pressure for not only better mate- 
rials and methods, but also more fun- 
damental information about materials. 
Atomic energy will combine with the 
latter two fields during the next half 
century to bring about continued 
change and improvement. 

Well documented is the role of 
materials engineering in the electrical 
field. A few months ago engineers 
of the Westinghouse Electric Corp. 
reported on changes in their special- 
ties during the first 50 years of the 
20th Century. That new and improved 
materials permitted better and more 
efficient products is a fact that is in- 
escapable. 

Some specific examples follow: 

In steam turbines, higher speeds 
and pressures have only been limited 
by the mechanical strength of metals. 
The available materials of the early 
years permitted a speed of 400 fps, at 
mean blade height. Now improved 
metals allow a speed of 1025 fps. At 
the outset blades were made of drawn 
brass, and later either phosphor 
bronze or 5% nickel was used. Still 


later came manganese copper and 
12% chromium-iron alloys. The lat- 
ter alloy is still used extensively, and 
improvements in it are expected to 
permit higher speeds. 

Again examining turbine develop- 
ment, we find that early rotors were 
built up from relatively small steel 
forgings and castings assembled with 
shrink or press fits, supplemented by 
bolting or shrink bars. Such assem- 
blies were satisfactory at low speeds 
and low steam temperature. Now, 
even the largest machines have rotors 
that are forged in one piece from 
carbon and alloy-steel. 

Iron castings were used for early 
steam containers, but grain growth 
at higher temperatures would not 
permit close fitting parts, so carbon- 
steel castings came into use as service 
temperatures increased. These alloys 
permitted higher steam temperatures, 
but then the phenomenon of “creep” 
plagued the engineers. Therefore, it 
was necessary to recognize and under- 
stand creep and to provide alloys to 
resist it. Study led to the use of more 
complex alloys containing molybde- 
num and chromium. At still higher 
temperatures 18:8 columbium stabi- 
lized stainless steel proved satisfac- 
tory, but designs had to be changed 
considerably to take into account a 
high coefficient of expansion and 
relatively low heat conductivity. 

Gas turbines and jet engines be- 





57 








«. 


Generators and motors, although changing little in basic principles 
and design over the past 50 years, have been vastly improved 
through better engineering based on superior irons, insulations, 


| 
: 


and manufacturing methods. 


As satisfactory high temperature 
metals or compounds are developed, 
there will be the additional need for 
adequate gasketing materials. Plastic 
materials have been suggested as a 
possibility, based upon the possibili- 
ties already shown by Teflon. Such 
materials are useful in applications 
where corrosive conditions are en- 
countered. Besides having heat resist- 
ance, materials for gasketing should 
also have greater resilience than ex- 
isting materials. 


Corrosion Resistant Materials 


The number of commercial and in- 
dustrial applications which could use 
materials that would provide greater 
corrosion resistance than those now 
available are almost endless. Here 
again, it does not matter too much 
whether the answer lies in a base 
material or in a coating. Economics 
would decide at some later date as to 
which would be most practicable. 

One engineer cited as an urgent 
need some economical material capa- 
ble of withstanding the corrosive 
effects of concentrated nitric acid 
(97+-%) at temperatures up to the 
boiling point of the acid. Organic 
materials that could also be used as 
containers for nitric acid are also de- 
sired. The same or similar materials 
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might also be used to protect person- 
nel handling highly corrosive liquids. 


Plastics 


It has only been since 1925 that 
the use of plastics really started in in- 
dustry. Since that time the various 
plastics types have come to be essen- 
tial materials. Now in determining 
future needs we are made to realize 
that there are many plastics improve- 
ments that would help industry tre- 
mendously. 

Previously it was indicated that a 
high temperature gasketing material 
is wanted with plastics seemingly of- 
fering the best possibilities. Several 
industries, the automotive and avia- 
tion among them, would welcome a 
clear plastic similar to Lucite, Plexi- 
glas or the transparent polystyrenes 
that will be hard and have no ten- 
dency to craze or scratch. To com- 
pletely meet the needs of the indus- 
tries mentioned, the plastic also must 
be heat resistant, tough and readily 
molded. An immediate use for a plas- 
tic meeting the specifications would 
be for automotive and aircraft wind- 
shields and windows. 

The shortage of benzene has cur- 
tailed production of polystyrenes and, 
therefore, accentuates the need for 
another plastic material falling in the 


With new advances in materials, come new problems in processing 
and fabricating. One example is the need for better methods of 
welding molybdenum, vanadium and titanium. 


same price range. Markets are now 
awaiting a water-resistant, transpar- 
ent plastic in this category. 

Automobile manufacturers use con- 
siderable quantities of plastics now, 
but the amount would be greatly in- 
creased if the complete specifications 
could be met. To take the waiting 
market, the plastic, whatever it may 
be, will have to be available in large 
quantity, low in price, durable un- 
der extreme weather conditions, have 
long life and be readily formed so as 
to make large scale production feas- 
ible. 

Somewhat related to the need for 
clear, hard plastics is a demand for 
better glass. Glass at present has too 
narrow a range of mechanical prop- 
erties. Automobile producers would 
welcome a better safety glass for the 
curved windshields now in vogue. 
Some method of eliminating the brit- 
tleness of glass is needed so that it is 
less likely to crack and chip. For 
automotive use, glass with better ther- 
mal properties would keep cars from 
overheating when parked in the sun. 

Other engineers are looking for a 
better method of shaping glass in 
order that more accurate dimensions 
could be achieved. Shrinkage which 
now results when hot formed glass 
parts cool makes the attainment of 
close tolerances extremely difficult. 
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Rubber and Rubberlike Materials 


From the inception of the rubber- 
tired bicycle wheel, there has been an 
insistent demand for better rubber. 
Considerable progress has been made, 
but there is still room for more im- 
provement, primarily along the lines 
of retaining the rubber’s prop- 
erties over a much wider temperature 
range. 

Depending upon the proposed uses, 
engineers are looking for a natural 
or man-made rubber which retains its 
properties at anywhere from —40 to 
—70 F. At the other extreme, prop- 
erties should be retained at tempera- 
tures varying from 200 to 500 F. 

One example of an immediate need 
is to provide a material to seal the 
lower end of a cylinder liner in a 
Diesel engine. Among its other prop- 
erties, the rubber will have to be 
highly resistant to oil. Here, tempera- 
tures can cover a range of from —40 
up to 400 F. 

Synthetic rubbers have improved 
on certain properties of natural rub- 
ber, but engineers feel that there is a 
need for more research to develop 
even better synthetic rubbers. While 
having many properties that are bet- 
ter, the man-made materials have not 
yet achieved the high gum strength 
of the natural products. For certain 
applications, therefore, such as dipped 
and foamed articles, natural rubber is 
still almost irreplaceable. 

For the aviation industry the tem- 
perature ranges for rubber are even 
wider than mentioned previously. 
While seeking even higher top tem- 
peratures, a rubber that could retain 
all of its properties and still resist the 
action of oil and aviation fuels up to 
500 F would be accepted eagerly. 


Other Materials Developments 


Here are some of the other im- 
provements anticipated or desired: 

Cold-rolled sheet steel for gener- 
ator cores to replace the currently 
used hot-rolled silicon sheet. Economy 
in both original cost and in proc- 
essing could result from this develop- 
ment. 

The electrical industry is vitally in- 
terested in still further improvement 
in the silicon-iron now being used for 
transformer cores. A material to carry 
twice as much flux with equal or 
lower losses than existing materials is 
the goal. Silicon might be replaced 
by cobalt or some other alloying ele- 
ment. Attempts might be made to 
rearrange the electrons in the outer 
orbits of iron atoms to provide de- 
sired characteristics. 
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The design of electrical capacitors 
would benefit if thinner metal foils 
were available. Foils now produced 
are as thin as 0.0002 in., but any de- 
crease in thickness will permit smal- 
ler capacitors to be built. A similar 
need has been expressed for thinner 
plastic sheet materials which could be 
used as dielectrics for condensors. 
Again, size reduction is the goal. 

Many existing materials would be 
used more widely if their costs were 
lower. Typical are aluminum and 
magnesium. For instance, under nor- 
mal conditions the automotive indus- 
try would use much greater quanti- 
ties of these materials if the cost were 
less. Changes in basic production 
techniques would probably be the 
only way in which lower prices could 
be attained. A comparable situation 
will confront titanium in the not too 
distant future. Current prices are 
much lower than they were two years 
ago, but the methods used to reduce 
titanium are too costly to permit 
prices to drop much further. It is 
said that a pound of magnesium is 
used in the production of 1 lb of 
titanium; therefore, it is hardly likely 
that the newest structural metal will 
ever be cheaper than magnesium. 

An interminable list of materials 
improvements could be established, 
but the list presented thus far is suf- 
ficient to keep research staffs, materi- 
als engineers and designers busy for 
many years to come, and to serve our 
purpose in showing the vastness of 
our need for more knowledge and 


more and better materials. 


Needs in Fabricating 


and Processing 


Nearly every materials develop- 
ment brings with it new problems in 
processing, fabricating and treating. 
Even today, some of our processers 
have not yet caught up with existing 
materials. 

In one general area of activity 
alone, there is still room for much 
improvement. The cleaning and fin- 
ishing of metals is still uncertain, 
often difficult, and usually expensive. 
Nearly every metal fabricating plant 
has a continuing cleaning problem, 
particularly when the parts must later 
be plated or painted. As new draw- 
ing compounds come into use, new 
and better cleaners must be devel- 
oped. 

On products destined to be in 
service for considerable time, it is 
common practice to treat all surfaces 
with phosphate coatings to inhibit 
corrosion. However, corrosion still 








does occur, leaving us with the task 
of finding a simple, low-cost method 
of preventing rusting. 

Also in the finishing line we know 
that one of the most serious needs, 
from a cost standpoint, is a finish 
that can be applied in all colors in 
one coat directly to the metal. The 
finish should provide a smooth and 
shiny surface without buffing. 

The elimination of buffing prior to 
plating for decorative purposes is also 
hoped for. In many cases, the cost of 
buffing is about 70% of total plating 
costs. Many will consider that the 
acme of achievement will have been 
reached when plated coatings are 
completely free of pits and pinholes 
and will protect the base metals for 
much longer periods than is now 
possible. 

It would be difficult, indeed, to 
estimate the amount of money spent 
each year to find better methods of 
joining metals to metals, nonmetal- 
lics to nonmetallics, and metals to 
nonmetallics. Recent successes in re- 
placing rivets in attaching linings to 
shoes on automotive brakes indicate 
that we might soon have similar ad- 
hesives which could be used to as- 
semble many parts of an automobile 
or other large structure. 

Recent years have seen the devel- 
opment and application of cold weld- 
ing. For the time being, the method 
is restricted largely to copper and 
aluminum alloys. Many industries 
look forward to the day when steels 
and other hard metals can be joined 
in the same way. 

Users of molybdenum are now 
looking for better methods of weld- 
ing it. As the use of this metal as 
well as that of ductile vanadium, 
tungsten, zirconium and titanium 
grow, the joining problems will be- 
come more intense. 

There have been few improve- 
ments in making dies for plastics 
molding, forging, chill-molding and 
die casting. Improvements over the 
existing methods are looked for pri- 
marily to reduce die costs, which now 
are so high as to limit the usefulness 
of those processes requiring dies. 

As with the needs in materials, 
looked-for improvements in fabricat- 
ing techniques are also virtually limit- 
less. 

Even though an intensive search 
of industry was not made to uncover 
a complete list of problems facing 
researchers and development men, the 
complex list included here is sufficient 
to establish the fact that most of our 


engineering frontiers are still to be 
faced. 

















came practicable only after consider- 
able metals research involving such 
problems as creep-to-rupture and fa- 
tigue testing. The result has been the 
development of at least four turbine 
blade materials, each better than its 
predecessor. New high-temperature 
alleys also were developed for the hot 
parts of the engines. 

A.c. generators in a period of 50 
years have not changed in basic form 
or principle, but improvements have 

m so vast that in that period 
there has been a growth in rating 
of about 60 times. The improvements 
came about through better engineer- 
ing based on superior irons and insu- 
lations and methods of assembly. 
Insulation, for example, progressed 
from simple untreated cloth and pa- 
per, through varnished cloth and 
paper, then to mica insulations, and 
now to glass fibers. Future insulation 
developments will be depended up- 
on to permit smaller sizes of units 
through higher thermal efficiency. 

Early stator cores were built-up 
from soft sheet iron laminations. 
Next came silicon irons, which were 
vastly superior. Basically the same 
material is now used, but closer car- 
bon control, improved melting prac- 
tice and better annealing methods 
make the silicon iron immeasurably 
superior. 

The need for better materials in 
transformer core materials led to the 
development of a silicon steel which, 
during the last war, proved invalu- 
able in electronic apparatus. The ma- 
terial is so made that its crystalline 
cubes are oriented in the direction 
of magnetization, thereby giving bet- 
ter flux flow and low losses. In this 
instance, a superior material made 
necessary a change in design to take 
full advantage of the material’s prop- 
erties. 

Examples given here are by no 
means all that could be cited even in 
the electrical industry. Similar exam- 
ples could be extracted from the 
records of other manufacturing in- 
dustries. 

However, our objective is to point 
out some of the future needs of ma- 
terials engineers. Many of the needs 
are immediate, while others in the 
more distant future can be forecast by 
the current rate of engineering de- 
velopment. 

An informal, and far from com- 
plete, survey of industry’s needs in 
engineering materials has established 
that the two most insistent needs 
today are for materials that withstand 
high temperatures and for materials 
and finishes that are resistant to high- 
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ly corrosive media. Specific improve- 
ments are sought in metals, plastics, 
rubbers, ceramics and glass. 

Statements on materials needs come 
from a cross-section of United States 
industry—from representatives of au- 
tomotive, aviation, communication 
and chemical processing fields as well 
as from research groups. 

High on this list of needs is one 
which has been spotlighted in recent 
weeks due to the demands of military 
stockpiling and defense production. 
The need, of course, is to find some 
means of substituting for critical met- 
als. During World War II, we over- 
came some of the problems, but we 
still need more substitutes. The pres- 
ent need is most acute with cobalt, 
tungsten and columbium. Satisfactory 
substitutes might survive a war or 
scarcity period and serve to protect 
us against diminishing supplies and 
increasing prices of these metals. 


Pure Research Important 


Recognizing the fact that all of 
the hoped for developments men- 
tioned in this article will have to be 
based on considerable research, there 
is a strong awareness that more re- 
search of a fundamental nature must 


Basic research in materials, often neglected, ranks high in industry's present and future needs. 


be completed before progress can be 
made. 

The key to much future progress 
lies in the answer to the question: 
“Why do materials behave as they 
do?” Knowledge of how materials 
react under specific conditions is well 
established, but the reasons for the 
reactions are still mysteries. As an 
example of the problems, one could 
consider the question of why steels 
meeting specifications can vary so 
widely in properties from lot to lot, 
even when coming from the same 
mill. 

Probably all materials could be 
made stronger if. we knew exactly 
what gave them their strength. Re- 
search in connection with atomic en- 
ergy is probing at some of these 
mysteries, but complete knowledge 
seems some distance away. 

Recently it was learned that if a 
minute quantity of tellurium is added 
to malleable iron, annealing time can 
be cut in half. Likewise, it was dis- 
covered that extremely small quan- 
tities of boron improved the harden- 
ability of steel. Such discoveries in- 
dicate that a whole new field of re- 
search could be devoted to learning 
the effects of small quantities of alloy- 
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Steam turbines with higher speeds and pressures await development 
of new high temperature materials. (All photos courtesy Westing- 
house Electric Corp.) 





ing elements on materials. 

As one automotive research execu- 
tive has summarized, “We need new 
and better heat resisting alloys, im- 
proved wear properties, better ma- 
chinability, good corrosion resistance, 
improved hardenability, all of which 
must be obtained without increasing 
costs”. 

Another specific desire is for more 
knowledge of the cause and preven- 
tion of heat checking in steels. 


High Temperature Materials 


It is an established fact that the 
performance of gas turbines is im- 
proved by using operating tempera- 
tures above 1600 F. Therefore, metals 
and alloys as well as nonmetallic 
materials that will withstand temper- 
atures in excess of 1600 F are sought. 
It matters little if the answer is in 
the form of solid material or a heat 
resistant coating that can be applied 
tO existing materials. 

In aircraft uses, the material of the 
future could be one having either a 
ceramic or metal base. In addition 
to withstanding temperatures in ex- 
cess of 1600 F, the material should 
also resist the action of oxidizing 
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Turbojet engines, such as this one, became practical only after con- 
siderable metals research. Future advances depend heavily on 


improvements in engineering materials. 





atmospheres. Coatings meeting re- 
quirements would work satisfactorily 
in the range from 1600 to 2500 F 
and be equivalent in performance, at 
these temperatures, to enamels, and 
plated or sprayed-on coatings used at 
room temperature to inhibit atmos- 
pheric corrosion. Some surface coat- 
ings now available have adequate 
mechanical strength and structural 
stability at required temperatures, but 
do not have adequate corrosion and 
erosion resistance. 

Temperatures anticipated in the 
immediate future for steam turbines 
do not now exceed 1150 F, but even 
these will require better materials 
than are now available for blading 
uses as well as for steam chests and 
condensors. 

In the more distant future, engi- 
neers see the possibility of a super- 
turbine utilizing steam at 1200 F 
and 3206-lb pressure. A turbine of 
this kind could provide an increase 
in thermal efficiency of about 8%. 
However, such a turbine would re- 
quire a material that is not now 
known. For example, nozzle chambers 
would probably have to be cast of the 
unknown material which would have 
to withstand both high temperatures 





and high pressures. Casting is men- 
tioned because operating tempera- 
tures are now Close to forging tem- 
peratures. Rotating elements would 
also present a problem which might 
be answered by utilizing gas turbine 
materials formed into a series of 
small wheels, rather than using one 
large rotating stage subject to ex- 
tremely high centrifugal forces. 

One answer to several of the prob- 
lems already enumerated might be 
found in the development of a ce- 
ramic material having a coefficient of 
expansion approaching that of metals. 
A material of this nature could find 
much use in many fields where heat 
and various types of corrosion are en- 
countered. At present several groups 
are experimenting with ceramic com- 
binations and might be close to hav- 
ing the answer. 

In commenting on the need for 
high-temperature metals, one corre- 
spondent remarked that “There seems 
to be a definite need for better under- 
standing the fundamentals of metals 
at high temperatures. Closely allied to 
the development of high-temperature 
metals are the problems of design 
and fabrication for those metals which 
might be developed.” 
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Alternate Steels 
Useful as Substitutes 
for Critical Materials 


by EDWIN LAIRD CADY 


With the defense effort rapidly ex- 





Although steel production is at an all-time high, unprecedented defense 
demands will require use of many steel grades having minimum alloy -ontent. 


panding, the leaner NE steels (now 

called Tentative Standard steels) are 

again proving valuable as replace- 
ments for scarce alloy grades. 


@ IF yOU ARE a manufacturer of 
non-essential products, it is not too 
soon to consider substitutes for scarce 
or critical materials. Already, many 
segments of industry are unostenta- 
tiously and efficiently going on volun- 
tary allocation much more rapidly 
than the government is forcing them 
to. For example, in the steel industry, 
even before the nickel order was is- 
sued by the NPA aimed at reducing 
the use of critically short nickel, steel 
warehouses and large users reported, 
in “off the record” interviews, that 
high nickel alloys are very difficult to 
obtain unless the buyer can show a 
D.O. (Defense Order). They wanted 
to make sure that the nickel was 
going where it was most needed. 
Others are doing the same thing with 
the unrestricted portion of the avail- 
able copper alloys, aluminum alloys, 
plastics and other materials which 
sometimes can substitute for nickel 
steels. Clearly, under such conditions 
the steel user has no choice but to go 
to the leaner steels, known as NE 
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(National Emergency) steels during 
the last war. 

The government is not idle in the 
matter. On Oct. 12, 1950, it issued 
M-1 Title 32A National Defense Ap- 
pendix. In this the steel mills cannot 
be required, unless specifically di- 
rected to do so by the National Pro- 
duction Authority, to accept Defense 
Orders in excess of specific percen- 
tages of average monthly shipments, 
the percentages being applicable to 
the base period of Jan. 1, 1950 
through Aug. 31, 1950. 

On its face, Title 32A does not 
seem unduly burdensome. D.O. per- 
centages run from 5 to 25%, with 
most of the most-used products hap- 
pily in the lower percentage ranges. 
But there is a paragraph which states 
that if anyone in defense work needs 
to buy D.O. steel and cannot find it, 
he can apply to the National Produc- 
tion Authority for help in finding it. 
Therefore, a supplier who then is 
asked to supply steel beyond his D.O. 
percentage can protest to the NPA: 


(Courtesy Bethlehem Steel Co.) 


(a) that the requested increase works 
hardship on him not shared generally 
by others in his industry, or (b) that 
enforcement against him is not in the 
interest of national defense. Of course, 
the chances of a mill refusing the 
extra business if it can handle it are 
remote. Nevertheless, the user who 
is not on a D.O. basis must gamble on 
the percentages of mill capacity which 
are not thus assigned. Already, as has 
been stated, the D.O. percentages 
have resulted in general shortages of 
nickel alloy steels. Without any direct 
government order having required it, 
the “official” sign has been placed on 
the need to use leaner steels. 


Development of NE Steels 


When a war shortage of alloy steels 
occurred in 1942, the steel industry, 
under the leadership of the American 
Iron and Steel Institute, evolved the 
NE (National Emergency) steels. 
The name “National Emergency” was 
psychologically good for the war-time 
period, not so good for the peace-time. 
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Men highly placed in the alloy steel 
industry feel that the NE steels de- 
served a higher percentage than they 
received of the peace-time market, 
and that if they had obtained it the 
present shortages would not have 
been so acute nor would so many 
steel users be faced with the necessity 
of making alloy changes at a time 
when heat treating and other equip- 
ment for the leaner alloys is so diff- 
cult to obtain. Therefore, the NE 
steels, or their substitutes, are to be 
renamed. The present name is “Tenta- 
tive Standard”. A better one probably 
will be thought up. 

The actual post-war situation seems 
to have been: 


1. The NE steels held about 
15% of the post-war market. 


2. Much of the market they 
should have held was lost be- 
cause men feared the impli- 
cations of the word “Emer- 
gency’. 

3. Some of the market was lost 
because emergency steels are 
not “glamour” steels, the 
glamour being helpful in ad- 
vertising. 

4. Some fabricators lacked the 
equipment, the will or the 
know-how to heat treat the 
NE steels for the results they 
needed. A_ generally cited 
figure is that while NE steel 
might need a temperature 
held within +100 F, a high 
nickel alloy might heat treat 
successfully even if the tem- 
perature went off 200 F. 


5. There was, is, and always will 
be, a large market for which 
the higher alloy steels can 
find no alternate materials. 

Just how much of the market the 

leaner steels might have held if fac- 
tors 2, 3 and 4 had been absent from 
the picture, no one knows. But it 
almost certainly would have been big 
enough to prevent us from going into 
a war economy with our supplies of 
some of the alloying materials al- 
ready over stressed by the consumer 
product demand. 


Tentative Standard Alternate Steels 


At the present moment some 150 
larger makers and users of alloy steels 
are using all, or some, of the following 

lternates. The selection is based on 
hardenability comparisons only. There 
S no formal agreement on the al- 
ternates. Different authorities have 
arrived at the same points in regard 
to their values. 
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Standard Tentative 
Steel Series Standard Alternates 
1300 8600 
2300 8600 (to 2330 inclusive) 
8700 
8600 plus 5 points carbon 
(for 2335 and higher). 
Note: for low tempera- 
ture applications, con- 
sider the possibility of 
using a heat treated 
product. 
2500 9300 (except for low tem- 
perature and corrosive 
condition applications ) . 
3100 8600 (to 3130 inclusive). 
8700 
8600 plus 5 points carbon 
(for 3135 and higher). 
3300 9300 
4000 9700 
4100 8600 (to 4130 inclusive). 
8700 plus 5 points carbon 
(for 4132 and higher ) 
4300 No generally applicable 
alternate 
4600 8600 (for bearings RBEC 
4700 may be neces- 
sary ) 
4800 No generally applicable 
alternate 
5000 Special low alloy 
5100 8600 
52100 No generally applicable 
alternate 
6100 8600 
8600 No change 
8700 No change 
9200 8600 
9300 No change 
9400 8600 
9700 No change 
9800 No change 


To the tentative standard alternates 
given above, two additional steels 
have been added, as of October 1950: 

TS 4012, a chromium-molybdenum- 


manganese steel of carburizing grade 
which is an alternative bm some of 
the special high st 

TS 4720. thhis is che former RBEC 
(Roller Bearings Engineering Com- 
mittee) 4720 which was some- 
what during the war, mostly aban- 
doned in the post-war, but is believed 
to deserve extensive peace-time use 
as well as being a necessity for some 
uses under present conditions. 

The exact development of leaner 
steels of Tentative Standard types 
awaits further studies by the steel in- 
dustry, and also awaits the develop- 
ments in the present steel procure- 
ment markets. 

The feeling is general that in- 
genuity has by no means been ex- 
hausted in the changing of designs or 
of fabricating methods in order to 
employ higher carbon contents and 
thus reduce alloy contents. 

The use of higher carbon to reduce 
alloy may bring problems of weld- 
ing and of corrosion resistance. But 
we now know more about stress an- 
alysis and about design for proper 
stress distribution than we ever did. 
Higher carbon steels readily lend 
themselves to selective area or se- 
lective depth heat treatments to ob- 
tain different wear and mechanical 
properties in accordance with stress 
analyses. We have more induction 
heating, salt bath, furnace and other 
equipment suitable for selective area 
hardening. And we have more know!l- 
edge of how to use the equipment. 


With proper design and fabricating methods, Tentative Standard steels can successfully 
replace higher alloy steels in many applications. (Courtesy Inland Steel Co.) 
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Brazing in Salt Baths Offers Production Economies 


The rapid and uniform 
heating provided by salt 
baths suits them for braz- 
ing of both simple and com- 
plex assemblies, and for 
both large and small-scale 
production. 


@ BRAZING HAS LONG BEEN a 
standard method of joining com- 
ponent parts. Recognized production 
techniques include torch brazing, fur- 
nace brazing and induction brazing. 
To these must now be added still 
another useful technique—salt bath 
brazing. 

Pioneered some years ago by Ajax 
Electric Co., salt bath brazing makes 
use of molten salts as the heating 
medium. Assembled components, 
with brazing alloy inserted at the 
proper positions, are immersed in a 
molten salt bath which is maintained 
at the brazing temperature. After the 
brazing alloy has melted and flowed 
into all joints—usually a matter of 
seconds—the assembly is removed 
from the bath and cooled. The braz- 
ing alloy, of course, solidifies imme- 
diately when the assembly is removed. 

Any material, ferrous or nonfer- 
rous, that can be brazed can be brazed 
in a salt bath furnace. Furthermore, 
any type of bonding alloy can be used 
—including silver solders and copper, 
brass and aluminum brazing alloys. 
The salt baths used for silver solder- 
ing, copper brazing and brass brazing 
consist of mixtures of barium, sodium 
and potassium chlorides. The bath 
used for aluminum brazing is a spe- 
cial fluoride flux bath. 
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by JOHN B. CAMPBELL, Associate Editor, Materials & Methods 


The factors which normally influ- 
ence joint design and the form and 
location of the brazing alloy are the 
same for salt bath brazing as for older 
procedures. Clearances are also the 
same, ranging from 0.001 to 0.003 
in. Although there is no change in 
the cleaning procedures required be- 
fore brazing, the problem of cleaning 
after the brazing operation is simpli- 
fied by the salt bath process. 

Rapid and uniform heating, char- 
acteristic of salt bath operations, has 
resulted in the application of this 
brazing process to both simple and 
complex assemblies, and for both 
large and small-scale production. 
Now, several years of operating ex- 
perience make it possible to evaluate 
fully the advantages and limitations 
of salt bath brazing and to indicate 
rather clearly the types of applica- 
tions for which it appears most suit- 


able. 


Process Advantages 


Salt bath brazing has been found 
to offer certain inherent advantages 
which can be summarized as follows: 

1. Temperature can be held within 
+5 F of the desired level uniformly 
throughout the bath. Thus, distortion 
of the immersed assembly caused by 
non-uniform heating is avoided. 

2. Metal parts can be heated four 
to six times faster in a salt bath than 
in a radiation-type furnace, as heat 
transfer is by conduction only. Im- 
mersion times in salt bath brazing 
are seldom more than 2 min, and 
even this figure usually includes a 
considerable factor of safety. 

3. A large number of assemblies 
can be brazed in one batch. The only 
limits here are the size of the salt 
bath furnace and the extent to which 
bath temperature can be allowed to 
drop when cold metal is added. 


4. Because of the high heating 
rates, selective heating of assemblies 
is possible. Thus, an assembly can 
be immersed just far enough to cover 
the braze joint and removed from 
the bath before the rest of the metal 
becomes hot. 

5. During the actual brazing step, 
the metal is protected from scaling 
and decarburization by the molten 
salt which envelops it. 

6. During cooling, the metal is 
protected from scaling and decarbu- 
rization by a thin film of salt which 
adheres to the surface until it is dis- 
solved off in the quench or rinse. 
Therefore, assemblies can be either 
cooled in air or quenched in water 
directly from the salt bath; neither 
cooling chambers nor hydrogen at- 
mospheres are required. 

7. Joints to which the molten salt 
is fairly accessible require no flux, 
as the salt bath incorporates its own 
fluxing action. In many cases, then, 
the problem of flux application and 
subsequent removal is eliminated. 

8. Carburizing and various heat 
treatments can be performed simul- 
taneously with the brazing operation. 
Where carburizing is to be combined 
with brazing, the activated cyanide 
salt bath commonly used for carbu- 
rizing comprises the heating medium. 


Process Limitations 


Like any process, salt bath brazing 
has limitations which tend to make 
it unsuitable for certain applications. 
These limitations are discussed briefly 
below. 

1. Salt bath brazing is economical 
primarily for production work where 
the equipment is in daily operation. 
This is because the bath, when not 
in use, must either be kept molten 
continuously or shut down and re- 
melted later; either course involves 
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considerable power expense. In some 
cases, however, other economies of- 
fered by salt bath brazing more than 
make up for such losses, and this 
generalization does not hold. 

2. Buoyant parts are difficult to 
handle in a salt bath as they may not 
remain in the position required for 
proper brazing. This difficulty can 
sometimes be eliminated by design 
changes. 

3. Blind joints, which hinder the 
drainage of molten salt, should also 
be avoided and can sometimes be 
eliminated by design changes. 

In addition, it should be empha- 
sized that no one salt bath can be 
used for all types of brazing. This is 
due to the width of the temperature 
ranges for brazing. Silver soldering, 
copper brazing and brass brazing each 
require a different mixture of chlo- 
rides and, as was mentioned previ- 
ously, aluminum brazing requires an 
entirely different bath consisting of 
fluorides. Since economical brazing 
temperatures, except in the case of 
aluminum, are about 150 F above the 
melting point of the brazing alloy, 
bath temperature must be adjusted 
whenever a different alloy is used. 


Aluminum Brazing Precautions 


The salt bath technique has been 
applied widely to the brazing of 
aluminum alloy assemblies. However, 
there are certain precautions which 
are peculiar to aluminum brazing, 
and these must be observed carefully 





Fig 1—Formerly furnace copper brazed, 
this steel foot pedal is now brass brazed in 
a salt bath. (All photos courtesy Ajax 
Electric Co.) 
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for successful operation. 

Most important is the precise tem- 
perature control required. The dif- 
ference between the melting points 
of most aluminum alloys and those 
of corresponding brazing alloys is 
quite small! and the bath temperature, 
of course, must be held between 
those two temperatures. Temperature 
variations caused by non-uniform 
thickness of sections can be mini- 
mized by preheating the assembly to 
900 to 1000 F before immersing it 
in the bath. 

In addition, the problem of bath 
contamination is more critical in 
aluminum brazing. If supporting fix- 
tures must be used for aluminum as- 
semblies, they should preferably be 
designed so as not to contact the 
molten salt. Otherwise, these fixtures 
should be fabricated from materials 
such as nickel, monel or pure alumi- 
num to avoid iron contamination of 
the bath. 

Metallic impurities and moisture 
must be removed from the bath by 
means of aluminum rectification or 
salt additions. Discoloration of the 
product is evidence of the presence 
of metallic impurities, and the pres- 
ence of moisture is revealed by small 
orange-colored jets of burning hydro- 
gen above the bath. 





Brass Brazing 


Although copper brazing is more 
widely used for steel assemblies, re- 
search done by. Ajax Electric Co. 


seems to indicate that brass brazing 
offers many advantages over copper 
brazing in the salt bath process. Brass 
brazing can be performed at 1700 F 
instead of the 2050 F temperature 
required for copper, which means 
that the steel is less subject to grain 
growth, distortion and decarburiza- 
tion resulting from high tempera- 
tures. The lower temperature, of 
course, makes the process more 
economical. Theoretically, time cycles 
must be longer at lower temperatures, 
but actually the difference in this 
case is insignificant compared to the 
normal factor of safety allowed in 
production operations. Furthermore, 
joints obtained with a 60-40 brass 
brazing alloy appear to be just as 
strong as copper-brazed joints for 
most assemblies. 

It is likely that the main reason 
why brass brazing has not been used 
to a greater extent in furnace brazing 
is that dezincification occurs with 
resulting porosity in the bond and 
corrosion of furnace elements by the 
zinc vapor. In the salt bath process, 
short immersion times eliminate this 
drawback. 

A brass-brazed assembly is illus- 
trated in Fig 1. This auto foot pedal 
consists of two stampings of hot- 
rolled, low-carbon steel—a lever and 
a curved foot pad—which are held 
together by two rivets prior to the 
brazing operation. This assembly was 
previously copper brazed at 2050 F 
in a furnace and cooled in special 
chambers. Now it is immersed with 





Fig 2—In this exploded view of the steel motor starter, the two sub-assemblies on the left 
have been simultaneously brass brazed and carburized in a salt bath, while the other part 
has been simply brazed in the same bath. 









Fig 3—Copper brazing in a salt bath 
has replaced welding on this steel 
bicycle fork. 








Fig 4—A previously high re- 

ject rate was eliminated 

when this wave guide was 
soldered in a salt bath. 











Fig 5—The return bends of this copper heat 
exchanger are attached by immersing each 
end of the assembly in a salt bath and 
silver soldering 12 joints simultaneously. 





Fig 6—For some aluminum assemblies simi- 

lar to those pictured here, salt bath brazing 

appears to be the only feasible way of 

attaching the fins to the heat exchanger 
tubes. 
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60-40 brass brazing alloy in a chlo- 
ride salt bath at 1700 F for 1 min, 
air cooled to 1500 F in about 12 sec, 
and water quenched. 

Since carburizing is ordinarily car- 
ried out at 1700 F, it is clear that 
only brass brazing can be combined 
with carburizing in the same salt 
bath. This combination of brass 
brazing and carburizing, with its ob- 
vious economies, is being applied to 
an increasing number of steel assem- 
blies. 

One such application is the motor 
starter shown in Fig 2. The starter 
is composed of three sub-assemblies, 
each consisting of parts made from 
tubing, stampings and screw-machine 

of SAE 1030 steel, The long 
tube with the stamped washer and 
screw-machine part is simply brazed, 
while the other sub-assemblies are 
held in the cyanide bath for the 65 
min required to produce the carbu- 
rized case. The long tube assembly 
is held in the same bath for only 10 
min—just enough time to assure a 
satisfactory braze. The parts are then 
water quenched directly from the 
bath without distortion, and after 
washing have a clean, silvery surface. 

Previously, the brazing and carbu- 
rizing Operations on this starter as- 
sembly were performed in two sepa- 
rate furnaces equipped with cooling 
chambers. Now a relatively small 
salt bath furnace turns out 270 com- 
plete starters each hour saving both 
floor space and production time. Such 
combination treatments are not con- 
fined to carburizing alone; salt bath 
brazing can also be combined with 
heating operations in ordinary 
quench-hardening, as well as in mar- 
tempering and austempering. 


Other Applications 


The bicycle fork shown in Fig 3 
represents the more common practice 
of copper brazing steel assemblies. 
The SAE 1010 parts are pre-assem- 
bled by press fitting the stem tube 
into the cast crown and press fitting 
the crown and the tubular fork sides 
into three reinforcing collars. Copper 
rings are placed at each joint and the 
assembly is immersed to a depth of 
4 in. above the last joint in a chloride 
bath at 2050 F for 2 min. It is then 
air cooled to about 1500 F in 15 sec 
and water quenched. Formerly, the 
services of five welders were required 
to make 180 bicycle forks an hour. 
Copper brazing in a salt bath main- 
tains the same production rate, but 
requires the services of only one man 
to load and unload the furnace. 


A good example of selective heat- 
ing is provided by the electronic wave 
guide shown in Fig 4. This assembly 
is made by silver soldering a Type 
303 stainless steel flange to a brass 
channel; the parts are held in align- 
ment by two parallel pins which are 
later machined off. A 50% silver 
alloy is placed on the upper side of 
the flange joint. The flange end of 
the assembly is then immersed about 
2 in. in a chloride bath at 1350 F for 
144 min, air cooled to about 500 F, 
and water quenched. The resulting 
assembly easily meets the 0.001-in. 
dimensional tolerance required. With 
the torch and induction brazing 
methods previously used, rejects had 
run as high as 70% because of dis- 
tortion caused by non-uniform heat- 
ing. 
The usefulness of the salt bath 
process in brazing a large number of 
joints simultaneously is particularly 
evident in the case of the copper heat 
exchanger shown in Fig 5. Here, as- 
sembly time has been reduced to only 
2 min from the 30 min formerly 
required to torch braze the joints 
individually. The heat exchanger has 
1214-in. copper tubes to which cop- 
per return bends are joined by means 
of a 15% silver-phosphorus solder. 
The brazing alloy in ring form is 
placed inside the recessed return 
bend. The end of the assembly is 
then immersed to a depth just above 
the joints in a chloride bath at 1500 
F for 14% min, followed by air cool- 
ing to room temperature. 

The aluminum heat exchanger 
elements (shown in Fig 6), consist- 
ing of fins bonded to long tubes, are 
typical of a great many complex as- 
semblies joined by salt bath brazing. 
In fact, some of these jobs could not 
be handled satisfactorily in any other 
way. An assembly similar to those 
illustrated is first preheated to about 
1000 F in an atmosphere-type fur- 
nace; this operation requires 5 to 
10 min. The assembly is then im- 
mersed in the fluoride flux bath at 
1140 F for 2 to 3 min. Upon removal, 
it is air cooled about 30 sec, warm 
water quenched, passivated in hot 
10% nitric acid for 5 to 15 min, and 
washed in cold water. 

From the examples cited above, it 
is evident that salt bath brazing has 
proved advantageous in a wide range 
of industrial applications. In view of 
the increasing emphasis on speed 
and economy in production, it seems 
reasonable to expect that this process 
will assume an even more important 
place in the joining picture within 
the next few years. 
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Boots molded of the new silicone increase reliability and prevent corrosion of this limit control made by Exhibit Supply Co. (Courtesy 


Vultee Aircraft Corp.) 


New Silicone Elastomer Retains Properties 
Over Wide Temperature Range 


Best characteristics of sev- 

eral special-purpose formu- 

lations are combined in 
this new silicone. 


® PERFORMANCE IN MANY aircraft 
pplications has established the use- 
tulness of a new silicone elastomer in 
which a remarkable combination of 
roperties has been incorporated. De- 


veloped by Dow Corning Corp., and 
‘esignated Silastic 250, it equals in 
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elongation the best values that have 
been obtained to date in silicone for- 
mulations, and combines this high 
degree of stretchability with a tensile 
strength equal to the best that has 
been obtainable in the high-strength 
formulations. In addition to this un- 
usual combination, it performs sat- 
isfactorily over a wider range of 
temperatures, both above and below 
the usual range, equalling the per- 
formance of the best extreme-tem- 
perature formulations. Abrasion re- 
sistance and tear resistance are several 
times the figures obtained with gen- 


A NEW MATERIALS PREVIEW 


eral-purpose silicone stocks. 

The newest of the silicone elasto- 
mers is orange-yellow in color, and 
has an unusually low specific gravity, 
1.2, which will give it a slight ad- 
vantage in this respect over other 
silicones when figuring pieces per 
pound. It is cured at a temperature 
of 480 F, the length of cure affecting 
strength properties. Typical proper- 
ties developed in the cured material 
are given in the accompanying table. 

Like other silicone elastomers, the 
new rubberlike material can be ex- 
truded, molded, calendered or sheeted. 
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Difficulties in curing limit the thick- 
ness of section that can be formed by 
usual molding methods. Working of 
the material may require slight varia- 
tions from standard practice to obtain 
best results. While the service range 
of the material is given as -100 F to 
500 F, the elastomer has been used 
where short-time of 600 to 
700 F have been encountered, and 
one user has reported that the materi- 
al has not failed when exposed to 
1000 F for very brief periods. 

In general, then, the new silicone 
combines the best properties of sev- 
eral kinds of special-purpose formula- 
tions. Dielectric strength is good 
enough to encourage users of insula- 
tors to consider it as a possible high- 
temperature covering for wire. Ten- 
sile strength at room temperature, 
tear resistance and abrasion resistance 
are all lower than the corresponding 
properties for natural or synthetic 
rubbers within the range of tempera- 
tures at which those rubbers are 
usable. 

Resistance to hydrocarbon solvents, 
such as gasoline, toluene and xylene, 
is. poor because swelling of the sili- 
cone takes place during contact with 
the hydrocarbon. After the hydrocar- 
bon solvent is evaporated, however, 
the material returns to nearly its 
original state and properties. Contact 
with steam under pressure effects a 
permanent deterioration in silicone 
rubber, and should be avoided. 

As with all the silicones, price is 
high in comparison with natural rub- 
ber or synthetic rubbers of organic 
type, but the field of usefulness. for 
the silicone rubber will be in that 
temperature range where the other 
elastomers do not perform satisfactor- 
ily, so that they are not competitive. 

Maintenance of flexibility and 
strength under extremes of tempera- 
ture beyond that at which any other 
elastomer will perform have been the 
properties that have given the new 
silicone its present applications. Air- 
craft duct seals, especially those for 


Extrusions of Silastic 250 are used to seal 
bomb bay doors on the long-range B36 
bomber. (Courtesy Vultee Aircraft Corp.) 





Typical Properties of Silastic 250 








Property 4-Hr Cure 24-Hr Cure 
Tensile Strength, Psi 500-600 600-700. 
Elongation, % 350 300 
Hardness, Shore, A-Scale 35-50 40-55 


Compression Set, % 
(ASTM, Method B, Measured at 300 F) 90 60 





Brittle Point, F —130 —130 
Tear Resistance, Lb per In. 60 80 
Total Shrinkage, % 4-6 5-7 
Dielectric Strength, V per Mil 700-900 700-900 
Dielectric Constant 

at 100 Cycles per Sec 3.1 3.1 

at 1,000,000 Cycles per Sec 3.0 3.0 
Power Factor, % 

at 100 Cycles per Sec 0.2 0.2 

at 1,000,000 Cycles per Sec 0.8 0.8 














the new jet engines, are required to 
withstand temperatures ranging from 
about -90 F to about 450 F, while 
maintaining flexibility and strength, 
and for such service extreme tempera- 
ture silicones are the only materials 


available. Gaskets to withstand hot 
oil, and temperatures of about 450 F 
are made of silicones. Bomb bay door 
seals, boots protecting electrical in- 
struments, housing seals, etc., are 
using the new elastomer. 


Silastic 250 gaskets used in this lamp help the base to remain cool, thus extending life of 
the bulb. (Courtesy Mattox Machine Co.) 
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arc formed between the workpiece and a carbon electrode provides the power density necessary for successful hot machining. 


Hot Machining of Many Metals 
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Improved by Arc Heating 


by E. T. ARMSTRONG and A. S. COSLER, Battelle Memorial Institute 


Metal cutting at elevated 
temperatures using new arc 
heating method has result- 
ed in improved machina- 


» ility, longer tool life, and 


the machining of metals 
previously difficult to ma- 
chine. 
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@ ALTHOUGH IT HAS long been the 
accepted practice in machining to use 
coolants on the cutting tool and work- 
piece, recent experiments have es- 
tablished the fact that the machina- 
bility of many metals is greatly im- 
proved at elevated temperatures. 
The possible advantages of machin- 
ing a heated workpiece were sug- 
gested by a Battelle Memorial Insti- 
tute staff member early in 1944 on 
the basis of two anticipated effects— 






the relative weakening of the work 
material at high temperatures, and 
the fact that metastable transforma- 
tions, with subsequent hardening, 
might be avoided by hot machining. 

Several relatively crude machining 
tests were made, using work material 
heated with a welding torch. The re- 
sults so conclusively demonstrated the 
feasibility of hot machining that 
Warner & Swasey Co. decided to 
sponsor further developments in the 
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Table 1—Chemical Composition of Machining Test Materials 



























































Composition, % 
Material Cc Ma | Ni Cr Mo | Si P S Co | Wi! Cb! Fe | Va 
Stainless Steel (Type 304) 0.08 | 0.29 | 9.50 | 20.0 — |033/ 0019 | 000 | — | — |.— |aa | — 
NE 8949 048 | 1.20| 050] 050| 035 |027/004 |o04 | — | — | — | Ba | — 
Clarite on F621. 4.0 ee ee on Ss aed 80 Fe ee TF O28 
Vitallium 0.22-0.25 aT ee 14560) 6. To OD aaa: Se a 
NR-76 0.40 20.0 | 200 | 40 oY? on 450| 40| 40|60| — 
NR-74 0.45 20.0 | 200 | 40 o~< | an 20.0| 40] 40 | Ba | — 
new process. Table 2—Sintered Carbide Tool Materials for Use in Hot Machining 


Preliminary turning tests were 
made on such metals as type 304 
stainless steel, Vitallium, austenitic 
manganese steel, high-speed steels and 
high temperature alloys with the 
following results. 


Results on Various Alloys 


Type 304 stainless steel. This strong 
and tough material, which work 
hardens as it is deformed during ma- 
chining, is machinable at room tem- 
perature. For this reason it provided 
a simple reference condition, since 
most of the other materials studied 
were virtually unmachinable at ordi- 
nary temperatures. As was expected, 
hot machining resulted in a significant 
improvement in machinability and a 
greatly increased tool life. Turning 
tests at various temperatures yielded 
the tool life-cutting speed data shown 
in Fig 2, which indicates that an 
optimum machining temperature ex- 
ists at which maximum tool life is 
attained under given machining con- 
ditions. At a temperature of 400 F 
in this particular test, the tool life 
reaches a maximum which is nearly 
ten times that attained in conven- 
tional machining at room tempera- 
ture. But even more surprising were 
the improvements observed in tests 
of materials which are essentially un- 
machinable at room temperature. 

Vitallium. Because of the difficulty 
in machining this cobalt-base, high 
temperature alloy by conventional 
methods, gas-turbine blades made of 
Vitallium are usually cast to size to 
eliminate all possible machining. In 
fact, grinding is often preferred to 
very low turning speeds in finishing 
this alloy. In hot turning tests at 2000 
F, however, Vitallium machined 
freely, forming long, curling chips. 
The machined surface was smooth and 


uniform, and satisfactory tool life was 
achieved. 
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% Composition 

Conventional Vickers Tool Life, 

Application wc Tic Co Hardness Min* 
General Finishing 84 10 6 1690 13.5 
High-Speed Finishing 76 16 8 1670 17.1 
Low-Shock Finishing 67 25 8 1690 22.0 
General Purpose — — — 1470 9.0 
Roughing — [o— — 1480 4.4 
Light Roughing _ _ — | 1560 6.6 
Finishing — — — 1720 11.5 

















1 Tests run at 700 F workpiece temperature at 400 surface {t per min cutting Type 304 stainless steel 


with zero rake-angle tools. 


In contrast, when turning was done 
at room temperature, powdery chips 
were formed, the work surface was 
glazed and rough, and tool life was 
short. These extremes in machining 
characteristics are shown in Fig 3, 
which demonstrates the pronounced 
difference in chip structure, and Fig 
4, which shows the improved surface 
finish resulting from hot turning. 

Austenitic Manganese Steel. At 
room temperature, austenitic man- 
ganese steel consists of metastable 
austenite, and is soft and ductile. The 
cold working resulting from machin- 
ing, however, transforms the surface 
to hard martensite, so that it is im- 
practical to machine the steel at room 
temperature. 

Under equilibrium conditions, the 
transformation temperature is 1250 
F, above which austenite is in a stable 
phase and cannot transform to mar- 
tensite. Hot machining appeared to 
be the ideal solution, and the ex- 
pected ease of machinins at tempera- 
tures above 1250 F was confirmed in 
hot-turning and hot-drilling tests. The 
satisfactory chips, work surface, and 
other cutting characteristics which re- 
sulted were similar to those observed 


Table 3—Hardness Change with | 


Hot Machining, Arc Heating 


























1 Rockwell B 


in hot machining Vitallium. 
Other Alloys. Hot machining of 
other materials, including high tem- 


perature alloys, a fully hardened high- § 
speed steel, and a low alloy, deep- § 
nickel-chromium-molyb- } 


hardening, 
denum steel with high manganese 
content, also resulted in improved ma- 
chinability. Results of these tests will 


be described in greater’ detail later | 


in this article. 
In these preliminary tests with gen- 
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Hardness 
Initial Final : 

Material Rockwell C | Rockwell C 
NE 8949 42 40 
Vitallium 42 39 
High-Speed 60 58 

Tool Steel 
NR-76 26 23 
NR-74 96° 85° 
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TOOL LIFE - MINUTES 
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»ral-pur carbide tools, the feasi- 
bility of hot machining was demon- 
crated using a flame-hardening torch 
o heat the work. It was recognized, 
owever, that the power input to the 
work surface was inherently limited 
by the torch heating method. As a 
esult, only slight temperature gradi- 
ents sould be achieved in the work 
niece. Since it was necessary to achieve 
igh surface temperatures, the limited 
emperature meade made it impos- 
sible to supply heat principally to the 
urface of the work. Instead, much of 
the heat supplied diffused into the 
work material. Nevertheless, these 
findings defined the characteristics of, 
and accelerated the search for, a 
practical heating means. 


















































































Development of Heating Methods 


The advantages of hot machining 
can be obtained by using rather 
simple heating methods. Manganese 
steel bucket teeth, for example, can 
be furnace heated and drilled while 
hot. In other processes, where it is 
possible to heat the work throughout, 
flame heating can be used. As men- 
tioned earlier, this latter method 
proved to be quite useful in some of 




































the experimental work. 

For many machining operations, 
however, it was desirable to have 
available a method which heats only 
the surface to be machined. With 
such a method, heating and machining 
could be accomplished at the same 
rate and the convenience of hot ma- 
chining techniques could be made to 
compare favorably with that of con- 
ventional machining practices. In ad- 
dition, the temperature of the work- 
piece would not rise significantly dur- 
ing machining. 





Induction heating, at first consid- 
eration, appeared to be the heating 
means which would meet these re- 
quirements most effectively. However, 
a theoretical analysis demonstrated 
that the power densities required 
were greater than those which in- 
duction heating could supply. For that 
reason, and because of the expense of 
the equipment involved, induction 
heating was discarded. 

Finally, tests were performed using 
arc heating, in which the arc was 
struck between the work and a carbon 
electrode. Extremely high power den- 
sities were obtained, but several 
minor difficulties plagued the initial 
arc heating tests. Because cold metal 
was continually being brought under 
the carbon electrode, there was a 
tendency for the arc to be extin- 
guished. To correct this condition, a 
high-frequency, high-voltage spark 
was superimposed on the arc current. 
Then, when the arc tended to be ex- 
tinguished, the core of ionized air 
produced by the spark provided a 
path for continued current flow, al- 
lowing the arc to be maintained. 

Another difficulty encountered was 
the instability of the arc position 
caused by the motion of the work 
under the carbon electrode. This wan- 
dering of the arc produced an un- 
evenly heated surface and prevented 
uniformity in the machining results. 
A solution to this problem was found 
by stabilizing the position of the arc 
with a magnetic field. 

Rather simple means were used to 
determine the uniformity of heating. 
A fully hardened bar of SAE 4140 
steel was prepared and the surface 
ground off until the surface hardness 
at any point fell within the range 
from 59 to 61 Rockwell C. A portion 
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TOOL LIFE - MINUTES 
























































TEMPERATURE -°F. 


Fig 2—This typical workpiece temperature-tool life curve indicates the importance of 
machining at a proper temperature. Note the rapid decrease in tool lite at temperatures 


above and below 400 F. 
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of the bar surface was then heated 
and allowed to cool. Since heating 
draws the temper of a hardened-steel 
bar, it was obvious that greater tem- 
pering would occur in the regions 
where higher temperatures were pro- 
duced. After 0.010 in. was removed 
from the surface of the bar to obtain 
a smooth surface for testing, hardness 
readings were taken. 

Before the use of the high-fre- 
quency spark and magnetic stabiliza- 
tion, the uniformity of arc heating 
was poor. It was found that the hard- 
ness of the bar had been reduced from 
about 60 Rockwell C in the unheated 
portion of the bar to 45 to 56 Rock- 
well C in the heated parts. This wide 
range of hardness values shows that 
small portions of the surface had been 
greatly softened, indicating that rather 
high temperatures were reached, and 
that other areas were essentially un- 
affected. 

When the heating was done with 
an arc stabilized by the high-fre- 
quency spark and a magnetic field, 
however, the hardness readings of 
the heated metal varied only from 48 
to 51 Rockwell C. The greater uni- 
formity of heating indicated by these 
readings was also apparent from visual 
observations of the surface. 

In addition, the arc heating process 
was found to be relatively efficient, 
with approximately one-half of the 
electric power supplied appearing as 
heat in the bar. Half of the heat in 
the bar, in turn, was confined to the 
chip, while the balance diffused into 
the workpiece. 

The newly-developed arc-heating 
equipment (Fig 1) was soon being 
used in hot turning tests of many 
different materials, some of which 
are listed in Table I. 


Effects of Hot Machining 


One of the first factors considered 
in these tests was the possible effect 
of hot machining on the structure 
and properties of the work material. 
The control of structure and hardness 
consists largely of selecting a power 
density which will not overheat the 
workpiece in the thin layer just be- 
neath the layer being machined. This 
fact was verified by photomicrographs 
made before and after hot turning, 
which showed little change in micro- 
structure whenever heating was done 
at the appropriate power density. Sur- 
face hardness tests (Table 3) also 
indicated that tempering is minimized 
during hot turning. 

The general effect of hot turning is 
shown in the tool life-cutting speed 
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curves of Fig 6, with the two highest 
curves representing the data for ma- 
chining stainless steel. Note that, with 
a constant heating power density of 
5.0 kw per sq in. a maximum im- 
provement occurs at a cutting speed 
close to 600 surface ft per min. At 
this speed, the ratio of tool life in hot 
turning to that in conventional ma- 
chining is nearly 8 to 1. This ratio 
approximates 7 to 1 at 800 surface ft 
per min and 2 to 1 at 400 surface ft 
per min. No benefit results from hot 
turning at 330 surface ft per min, 
since the two curves intersect at this 
point. 

In explanation of this tool life- 
cutting speed relationship, it has been 
found that, at constant power density, 
the average temperature rise in the 
work surface taken over the cut depth 
is approximately inversely propor- 
tional to the cutting speed. But it was 
shown in Fig 2 that, for particular 
cutting conditions, there exists an 
optimum temperature for hot turning. 
The present data suggest, therefore, 
that the power density used yields the 
optimum work temperature at a cut- 
ting speed of 600 surface ft per min, 
under these test conditions. For prac- 
tical purposes, it is desirable to 
achieve the optimum cutting condi- 
tion at a cutting speed corresponding 
to an acceptable tool life. 

The need for selecting the proper 
power density for hot turning is in- 
dicated by the stainless steel data of 
Fig 6, which show a tool life of only 
10 min at 600 surface fr per min. A 
somewhat lower power density would 
yield a greater optimum hot-turning 
tool life at a cutting speed less than 
600 surface ft per min. 

Further evidence of the need for 
proper power density is shown by the 


Fig 3—Machining Vitallium at room temperature and at a cutting speed of 20 surface ft per min resulted in the flaky chips on the | 





Fig 4—The photograph on the left shows the surface of a Vitallium bar 

machined at room temperature. When the same bar was turned at an 

elevated temperature, a smooth, evenly-machined surface resulted 
(right). 


high-speed tool steel curves in Fig 6, 
which represent performance at heat- 
ing power densities of 5 and 20 kw 
per sq in. Since the material (Clarite 
hardened to 60 Rockwell C) was un- 
machinable at room temperature with 
the cutting speeds used in these tests, 
no zero power-density tests could be 
made. Even the data for the 5 kw per 
sq in. heating power density shows 
that a moderate amount of heating 
barely permitted turning. At 20 kw 
per sq in., however, a pronounced im- 
provement in machinability was 
achieved. In machining fully har- 
dened Clarite at 100 surface ft per 
min, for example, the tool life at 20 
kw per sq in. is approximately seven 
times that at 5 kw per sq in. These 
data indicate that the power density 
available from the heating source 
must be high in order to fully exploit 
the potential advantages of hot ma- 
chining. 

Data for NE 8949 in Fig 6, like 
those for stainless steel, show the 
diminishing advantage of hot turning 
at low cutting speeds. Again, it is 
believed that overheating at low 
speeds explains these results and that 
reduced power density would improve 
performance. 

Although zero power density tests 
were not made with NE 8949, esti- 
mates of conventional results were 


available and could be used for com- 
parison. The estimated life of a gen- 
eral purpose carbide tool for machin- 
ing this material (42 Rockwell C) 
at 200 surface ft per min was 13 min, 
Under similar conditions, hot turning 
at 5 kw per sq in. resulted in a tool 
life of 20 min. Although a finishing 
grade carbide tool was used in this 
test, experience with NE 8949 sug- 
gests that a much shorter tool life 
would have resulted at room tempera- 
tures. 

Other results indicated in Fig 6 are 
the equivalent hot-machining © per- 
formance of the two turbine-blade 
alloys, NR-76 and Vitallium. A third 


such alloy, NR-74, hot-turnmed much : 


more satisfactorily than the first two, 
although the room temperature ma- 
chinability of the three alloys was 
comparable. 

Tool life in hot machining is also 
dependent, .of course, on the tool 
composition. Table 2 lists the com- 
positions of different carbide tools 


which were studied for use in hot | 


turning and a tool life index, based 
on the results of a standardized hot- 


turning test. It is apparent from the J 
table that, for hot turning, the life J 
of finishing tools is greater than that J 


of general purpose and roughing tools. 
In the same table, for tools with es- 
sentially the same hardness and cobalt 


left. With the workpiece heated to 700 F and the cutting speed increased to 37 surface ft per min, however, long, uniform chips (right) 


were formed. 
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Fig 5—In early experiments with hot machining, this flame hardening torch was used to heat the workpiece. 
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Liquid Flame Hardening Used to Selectively 
Harden Steel Gear Teeth 


by T. 6. DU MOND, Editor, Materials & Methods 


@ A SALT BATH, a simple fixture and 
a variable speed drive seem destined 
to eliminate a good many gear hard- 
ening problems in the plant of the 
Philadelphia Div., Yale & Towne 
Mfg. Co. Mr. W. F. Sorenson, chief 
metallurgist of the division who de- 
veloped the method, predicts its ulti- 









v4 


mate adoption by many plants which 
manufacture automotive type gears. 
The process has been named “liquid 
flame hardening.” 

In trying to find a suitable method 
for hardening the particular gear 
which led to the method's origin, the 
plant had tried overall heating, in- 





Molten salt bath and sim- 
ple fixture solve problem of 
locally heat treating gears 
after other methods proved 
unsatisfactory. 


duction heating and flame hardening. 
None proved to have the ideal char- 
acteristics desired either as to results 
or as to costs. No prejudice holds 
against these methods for other uses, 
however, for all are used on other 
parts in the plant. 


The problem was to harden the , 


Shown here is the Ajax salt bath furnace used to selectively harden steel gear teeth, four gears at a time. While one fixture holds the 
gears in the bath, a second is loaded so the furnace can be used continuously. 
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reeth of the gear shown in the ac- 
companying illustrations. Gears made 
ro these specifications were cut from 
drop forged SAE 4140 steel which 
had been annealed and normalized. 
They have an outside diameter of 
11% in. and weigh 36% lb each. 
Each gear has 44 teeth and its hub has 
18 splines. Service requirements dic- 
tate a tooth hardness of 52 Rock- 
well C, while the tough core has a 
hardness of only 36 Rockwell C. 
Because the gear is designed td 
contact the outside diameter of a 
splined shaft by means of a press fit, 
it is essential that no distortion or 
opening up of the gear be encoun- 
tered. As a matter of fact, the heat 
treatment is so designed that if any- 
thing, it will cause the hub to close 


slightly, less than a thousandth of an 


inch. If this amount is objectionable, 
a simple broaching operation will re- 
store the spline dimensions. The fact 
that the hub closes slightly indicates 
that the gear is in compression, which 
is the ideal state. 

Previous efforts to meet specifica- 
tions on the gear led to burning or 
overheating the teeth ends, scaling, 





or required fixtures that were too 
complex and expensive. 

In casting about for a solution to 
these problems, it was found that 
salt bath heating seemed to offer 
many advantages. Salt baths would 
prevent oxidation and could keep the 
steel at the correct temperature. The 
one drawback was that normally salt 
baths are used for heat treating an en- 
tire part, and not for heating around 
the edge of a circular Ultimately 
a simple fixture was Eanes which 
overcame the one obstacle to the use 
of salt baths. Accordingly, a standard 
Ajax Hultgren Salt Bath Burner, 
manufactured by the Ajax Electric 
Co., Philadelphia, was selected for 
this liquid flame hardening operation. 
The same activated cyanide bath used 
for ie carburizing work was em- 


ployed. 


Method Described 


In effect, the method devised makes 
an ordinary salt bath semi-automatic 
in its operation. Parts to be heat 
treated are locké@ to a shaft which is 
free to revolve im a fixture. The fix- 


The teeth on this 5-ton cable hoist gear are hardened by a new process in which gears are 
rotated in a salt bath to selectively harden the teeth. 
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ture is held over the bath by means of 
a hoist and, when ready to treat the 
gears, it is lowered to a point which 
permits the molten salt to cover the 
teeth and rim completely. A variable 
speed drive, adjacent to the furnace, 
is connected to the fixture by means 
of a shaft and the unit is ready to 
operate. 

With the variable speed unit driv- 
ing the fixture, the are rotated 
in the bath at ness sanded from 
40 to 45 rpm. With the gears de- 
scribed in this article, four pieces are 
loaded in one fixture. A heating time 
of 4 min is sufficient to attain the 
desired temperature for quenching. 
This means a heat treating rate of one 
piece per min. The rate could be 
varied without difficulty by loading 
more gears in the fixture or providing 
larger fixtures. Likewise, gears of 
other sizes can be treated by the same 
method if proper fixtures are pro- 
vided. Fixtures do not enter the bath, 
thus they are not subject to distortion. 

The speed of 45 rpm was selected 
because it is not so fast as to throw 
molten salt out of the furnace, but is 
fast enough to keep the part at tem- 
perature even though it is exposed to 
the air for a fraction of a second. The 
carry-out of salt from the bath, at this 
speed, is sufficient to keep the parts 
at temperature and at the same time 
protect them from the atmosphere. 

Gears hardened by the method 
show uniform hardness throughout 
the entire area treated. Parts show no 
scale, and distortion is slight. The re- 
moval of a few tenths of a thousandth 
of an inch of metal in the splines is 
sufficient to make the gears meet di- 
mensional tolerances, if any addi- 
tional work is required. 

For SAE 4140 steel used, bath tem- 
peratures are maintained at between 
1525 and 1550 F. Carburizing or 
neutral salts can be used. Thus, gear 
treating can be done in baths which 
are used for other purposes. As a 
matter of fact, this practice is fol- 
lowed at Yale & Towne. 

When heating has been completed, 
the parts are quenched in oil, which 
is maintained at a temperature of 
150 F. The same hoist which holds 
the parts in the salt bath is used to 
swing the loaded fixture into the 
quench tank. Following the quench, 
the gears are tempered for about 45 
min at 430 F. 

At present, this method of heat 
treating is being used on only one 
size of gear. However, as soon as 
other fixtures can be provided, more 
gears will be hardened by the same 
means. 
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POPSICLE MOLDER A search for a sanitary method to 


increase production of popsicle-type products has resulted in this 
unusual stainless steel equipment produced by Anderson Brothers 
Mfg. Co., Rockford, Ill. Designed to hold many popsicle pallets, 
or sticks, at a time, each unit contains 48 Type 304 stainless 
tubes provided with a special annealed finish. The tubes, with 
a %-in. O.D. and 0.021 in. thick, are flared and punched on 
one end and swaged on the other. 
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Materials at Wor 


Here is materials engineering in action .. . 
New materials in their intended uses . . . 
Older, basic materials in new applications . . . 


























SPUN MAGNESIUM ROCKET = Joined 


together, these fuselage sections of spun 
magnesium form a pilotless supersonic 
model used by the National Advisory Com- 
mittee for Aeronautics for research into 
the many aspects of high velocity flight. 
The mirror-like, smooth finish is necessary 
to minimize skin friction, thus reducing 
drag and aerodynamic heating. With the 
shell less than 1/19 in. thick, the model 
weighs only 70 Ib without fuel or instru- 
mentation. 
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LARGEST CONVEYOR BELT 4 «6. r. 
Goodrich engineer is dwarfed by this con- 
veyor belt, the largest ever built and shipped 
in a single roll. Weighing 45,000 Ib, the 
48-in. belt will bring ore from ship to shore 
at a new railroad dock in Baltimore, Md. 
The 15-ft dia roll was the first major 
product of the new $5,000,000 B. F. Good- 
rich belt plant in Akron, Ohio. 


HEATING AND COOLING COIL 


This section from a heating and cooling 
coil is assembled by mechanically bonding 
four %-in. dia stainless steel tubes to fins 
without using welding or soldering in the 
process. Flat plate-type fins of stainless 
steel are stamped and belled, forming a 
bonding collar at each opening and pro- 
viding a broad, flat surface instead of a 
sharp edge at the point of contact with 
the tube. A tool steel bullet, propelled by 
compressed gas, is then forced through the 
tube, expanding it uniformly against the 
continuous surface formed by the collars of 
the fins. The resulting mechanical bond is 
reported to withstand repeated expansion 
and contraction caused by heating and 
cooling cycles. To meet the exacting re- 
quirements involved in this joining process, 
tubes with considerably closer tolerances 
than are ordinarily specified were supplied 
by The Carpenter Steel Co., Union, N. J. 

















How to Select Nonferrous Alloys 
for Investment Castings = 


Foundry characteristics and engineering properties 
must be considered when choosing alloys for precision 
cast products. 


@ THE CHOICE OF ALLOY to be in- 
vestment cast is the most important 
controllable variable that must be 
considered in desiging a new product 
or part. The most careful design prac- 
tice and the most ideal foundry con- 
trols can be substantially meaningless 
if the designated alloy is inherently 
unsuited for investment casting. 

No other single detail outweighs 
the foundry characteristics of the 
metal. The inherent castability pre- 
determines how uniform, strong, 
clean, dense, fine grained, etc., the 
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castings will be. No other detail offers 
as wide range for intelligent consid- 
eration. Yet, no other detail is as 
often disregarded. Often alloys are 
chosen for reasons which can best be 
described as “whims” or “prejudices.” 
Many designers, relatively unfamiliar 
with investment casting, specify al- 
loys on the basis of properties that 
they possess when forged, rolled, 
drawn, or otherwise hot or cold 
worked. Actually, however, selection 
of the proper alloy rests on considera- 
tion of the castability of the desired 


This is a portable geological instrument 
casting originally specified in 18:8 
stainless steel. These Alcoa 356 T-6 
castings weighed 1 Ib less than the 
steel, were entirely suitable for mag- 
netic, strength and corrosion resistant 
properties, and cost considerably less 
to make. 


by RAWSON L. WOOD, 
President, Arwood Precision Casting Corp., and 


DAVIDLEE V. LUDWIG, 
Consultant 


metal. 

Castability of alloys is a property 
complicated by many factors. Alloys 
which are ideal in theory for a certain 
casting application often prove to be 
unsatisfactory in practice because of 
the variability of their structures. In 
specifying any material for use in the 
cast state, therefore, its foundry char- 
acteristics must be given primary con- 
sideration. Whether or not the part 
will be subjected to subsequent form- 
ing, metal removal or heat treatments 
must be secondary. 

Some of the factors which affect 
the castability of alloys are: 

(1) Phase stability of the alloy; 
(2) chemical stability; (3) freedom 
from slag formation or drossing; (4) 
absence of dendritic cavitation ten- 
dencies; (5) absence of excessive hot 
shortness. 

Uniformity of: 

(6) cooling and solidification 
shrinkages; (7) reaction to environ- 
mental gases and solids; (8) fluidity 
at specific temperatures; (9) re- 
sponse to degassing and fluxing; 
(10) response to grain refinement 
and other treatments; (11) response 
to after-treatment in the solid phase; 
(12) or absence or reaction with 
casting equipment. 

It should be noticed that stress is 
laid upon the uniformity of response 
to various factors. In most applica- 
tions, a minimum amount of response 
is desirable. Where absolute stability 
is unobtainable, however (an ex- 
tremely common occurrence), it 1s 
essential that such changes that take 
place follow a definite pattern—al- 
lowing the evolution of controls. An 
alloy that reacts unpredictably is un- 


MATERIALS & MBTHODS 








des 
lar 


Va 




































erty 
loys 
tain 
> be 
e of 
In 
. the 
har- 
con- 
part 
rm- 
ents 


ffect 


lloy; 
dom 
(4) 
ten- 
» hot 


rion 
iron- 
idity 

re- 
cing; 
nent 
onse 
nase; 
with 


SS iS 
onse 
lica- 
Onse 
vility 


it 1s 
take 


« 


._ An 


desirable for use in casting, particu- 


larly in the investment foundry. 


Variables in Casting 


Many alloys which are readily cast 
in sand or other relatively inaccurate 
molds are unsuitable for investment 
casting because of their variability in 
size and structure in cast form. 
Whereas deviations in size and struc- 
cure are largety obscured in sand 
castings, they are immediately re- 
flected in either the tolerances or the 
quality of investment castings. The 
high percentage of scrap obtained by 
using these alloys for investment cast- 
ing results in excessively high costs. 
Use of basically stable alloys not only 
reduces the percentage of scrap, but 
improves the reproduction of details 
such as letters, serrations and threads. 

Because the investment casting 
process is able to form parts to toler- 
ances in thousandths of an in. per in., 
the variations which arise as a result 
of deviations in nominal alloy com- 
position, although confined to the 
chemical range specified, are often 
sufficient to cause the parts to be di- 
mensionally inaccurate. In many of 
the low-temperature, nonferrous al- 
loys, the difference in size between 
the parts cast from the alloys on the 
“high” and “low” sides is as little as 
from 0.001 to 0.002 in. When cast- 
ings are specified within these limits, 
it is obviously of prime importance 
that. the metal used be least suscep- 
tible to chemical change during the 
necessary melting and casting steps. 

Since it is impractical to evaluate 
the effects of ambient atmospheric 
changes and modify the degassing or 
fluxing treatments for each melt, only 
alloys which are capable of respond- 
ing predictably to a standardized 
process control should be used. 

Assuming a norm of gas contam- 
ination can be set, any excessive con- 
tamination will result in the casting 
being oversized. Conversely, where 
less than the norm is encountered, 
the parts will be undersized. Where 
the same conditions are encountered 
in an alloy that is sand or permanent 
mold cast, the relatively higher rates 
of solidification combined with the 
tar broader tolerances provided usu- 

ly totally obscure the dimensional 

inges effected. In investment cast- 
gs, the variation of gas content can 
sult in size variations of certain 
oys in excess of 0.001 in. per in., 
juiring many of the castings to be 
rapped and raising costs to a pro- 
bitive level. 

The most important investment- 


Above: This 85-5-5-5 brass casting was required to have complete pressure tightness after 
several fine passages for air were drilled through the heavy sections, The high ductility 
and strength of the cast red brass is indicated by the amount of deformation evident in 
fracture testing a scrap casting. Below: The relatively fine, dense grain structure of the 
fractured red brass alloy casting is indicated in this macrophotograph of a broken section. 
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cast nonferrous alloys, in normal en- 
gineering applications, are based on 
aluminum, copper or magnesium. 
There is little demand and less justi- 
fication for investment casting zinc, 
lead or tin alloys. The use of semi- 
precious and precious metals, such as 
silver, gold, platinum and iridium, is 
facilitated by application of the in- 
vestment technique because of reduc- 
tion of costly waste in the foundry 
and in finishing the parts. 


Magnesium and Aluminum Alloys 


Of the several castable alloys of 
magnesium, only one is suited to the 
investment process. This is the alloy 
commonly called Dowmetal C. The 
properties of this metal when invest- 
ment cast are substantially the same 
as when it is sand cast and the re- 
sponse to heat treatment is the same. 
Since minor differences between “C” 
and other magnesium alloys are com- 
pletely outweighed by the lack of 
castability of the others, there is no 
rational justification for using another 
alloy when investment cast magne- 
sium is to be used. Thousands of pre- 
cise castings of Dow “C” alloy have 
been made with satisfactory results. 

Nearly all grades of aluminum can 
be investment cast. All of the silicon- 
aluminum alloys are particularly 
suited to the investment process, but 
the copper-aluminum and zinc-cop- 
per-silicon-aluminum alloys are some- 
what less satisfactory. Magnesium- 
aluminum alloys present all of the 
difficulties encountered when they are 
cast by other techniques. 

But the best aluminum alloy for 
investment casting is the silicon-mag- 
nesium-aluminum alloy commonly 
designated Alcoa 356, available as- 
cast and in three different stages of 
heat treatment. The range of physical 
properties covered by this alloy dupli- 
cates or exceeds all actual properties 
obtainable in any other aluminum- 
base alloy. Although the theoretical 
values of other alloys, such as Alcoa 
195, are higher than those of 356, it 
has been demonstrated repeatedly in 
actual practice that the greater sta- 
bility and superior foundry properties 
of 356 produce castings which possess 
higher average properties than any of 
the alternate high-strength, heat- 
treatable aluminum alloys.- This is 
corroborated by published findings 
based on the properties of sand cast- 
tings of both 356 and 195 alloys. 

None of the other aluminum-base 
alloys possess the combined proper- 
ties of reliable foundry performance, 
highest fluidity, inherent stability, 
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and flexible and reliable response to 
heat treatment, in addition to the 
optimum performance factors of high 
strength, impact resistance and good 
machinability. The use of any other 
aluminum alloy than 356 can only be 
justified in those instances where an 
unfavorable electrochemical differen- 
tial cannot be avoided. 

Because of the retarded rate of 
cooling which occurs in the hot 
ceramic molds, the grain size of in- 
vestment castings is generally larger 
than that which would result from 
forming the same alloy by chill cast- 
ings. Of all the normally cast alumi- 
num alloys, type 356 is least suscep- 
tible to grain coarsening. But it has 
never been established that large 
grain size has any practical effect on 
the strength or endurance of invest- 
ment castings. On the contrary, in 
many instances the performance of 
investment castings has exceeded that 
formerly obtained by machined sand 
castings or machined forgings. 


Copper Alloys 


There are more commercially sig- 
nificant alloys based on copper than 
on all of the other families of non- 
ferrous alloys combined. No single 
copper alloy is as outstanding as the 
356 type is among aluminum alloys. 
There are, however, several outstand- 
ing copper alloys which should be 
used whenever possible. 

The most adaptable alloy for gen- 
eral design use, where high strength, 
good wear resistance, inherent den- 
sity, good appearance and machina- 
bility are required, is silicon brass. 
This material is one of the most 
castable of the copper alloys. Reluc- 
tance on the part of many foundries 
to use this metal in place of free- 
machining, lower strength brasses is 
based largely on misconceptions 
about the difficulties of machining it. 
Slight changes in tooling and tech- 
niques can completely overcome any 
difficulties that may exist, making the 
machinability of silicon brass a negli- 
gible factor in consideration of alloy 
choice for investment casting. 

The silicon in silicon brass is be- 
lieved to act as an effective deoxidizer 
which imparts high fluidity to the 
metal and eliminates the factor of gas 
absorption. The metal can therefore 
be poured at comparatively low tem- 
peratures into molds which are sub- 
stantially ‘cooler than those required 
for less castable brasses and bronzes. 
This results in a pronounced tendency 
for the silicon brass castings to be 
more uniformly dense, usually free 


from the effects of characteristically 
high shrinkage and, in combination 
with the fluidity factor, to possess 
high accuracy in detail rendition. In 
addition, the lower temperatures in- 
volved sometimes permit the parts to 
be poured within 100 F of the melt- 
ing point, with the result that solidi- 
fication and contraction stresses are 
minimized. Such castings not only 
possess higher initial accuracy, but 
tend to remain dimensionally stable. 

Where the part design involves 
considerable or precise finish machin- 
ing, red brass, otherwise known as 
85-5-5-5, is most satisfactory. This 
alloy combines reasonable foundry 
properties with good bearing char- 
acteristics, good machinability, pres- 
sure tightness and moderately high 
strength. The properties of red brass 
investment castings equal or exceed 
the properties obtainable by sand 
casting the metal. It is the only lead- 
containing brass or bronze which 
presents few difficulties to the in- 
vestment foundry. 

High zinc brasses are not ideal 
casting alloys, and the common dif- 
ficulties encountered with them in 
bulk foundry processing become ac- 
centuated in investment casting. The 
most common reason for dependence 
upon these high zinc or yellow 
brasses is their good machinability. 
This consideration is pointless, of 
course, when contemplating the cor- 
rect alloy for investment purposes. 

Non-leaded yellow brasses produce 
castings which are subject to pits and 
dross inclusions and, although these 
defective parts are removed at the 
foundry level, the percentage of scrap 
and the resultant part price is high. 
Addition of lead to the yellow brasses 
compounds the difficulties of han- 
dling the material. In spite of these 
difficiencies, leaded yellow naval brass 
is being founded in considerable 
quantities. Yet, in nearly all applica- 
tions, the cost of the part would be 
less and its functional worth greater 
if either silicon brass or red brass 
were substituted. 

Manganese bronze is difficult to 
control because of its susceptibility to 
gassing and the high rate of evolution 
of zinc and the formation of dross. 
Despite the presence of zinc and 
manganese, both strong deoxidizers, 
manganese is particularly sensitive to 
changes in atmospheric conditions. 
Furthermore, when free from gas, it 
is a notoriously high shrink metal. 
However, the nominal properties ot 
sound manganese bronze, higher than 
any other copper alloy except heat- 
treatable grades of aluminum bronze 
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The high strength of this manganese bronze aircraft casting is in- 
dicated by the distortion of the test casting, which showed no signs 
of fracture after being pressed with more than 4500 psi pressure. 





The strength and ductility of silicon brass investment castings are 
illustrated by the amount of distortion sustained by this pressure- 
tight pump housing casting which was pressed until fracture 


commenced. 


and beryllium copper, result in its 
frequent application in spite of the 
difficulties of casting it. Because of 
the variability in the structure of 
manganese, silicon brass usually can 
be used as a safe alternate material 
for it. The only remaining reason for 
using any of the yellow brasses, the 
desire for the particular color of those 
alloys, is essentially unimportant in 
the selection of an engineering ma- 
terial. 
The fluidity of the red and yellow 
brasses and bronzes is inferior to 
either beryllium copper or silicon 
brass, the latter of which is most 
generally credited with maximum 
luidity. But the powerful deoxidizing 
ffect of the beryllium in alloys con- 
aining it makes them as fluid as 
ilicon brass when proper foundry 
nelting equipment and controls suit- 
ble for handling the rather sensitive 
eryllium-containing metals are used. 
Inless considerable care is exercised 
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Even leaded yellow brass can be made to withstand considerable 
stress without fracture. Distortion of this postage meter stamp blank 
casting occurred without any sign of cracking. 


This casting is a magnesium Dow “C” vest pocket binocular 
housing. Only through use of the investment process was production 
of this intricate part commercially feasible. The walls are held 


without draft to 0.030+ 0.002 in. 


in melting and pouring the beryllium 
alloys, quantities of microscopic par- 
ticles of beryllia are formed which 
tend to embrittle the alloy as well as 
render it subject to variable results in 
heat treatment. 

The molten beryllium copper al- 
loys remain highly fluid or “sharp” 
at temperatures within 100 F of their 
melting points. This assists in pro- 
duction of small detailed castings 
free from solidification stresses. 

Beryllium-copper castings are com- 
paratively costly, especially in large 
parts. Aside from metal cost, an im- 
portant control problem which re- 
stricts more universal application of 
these metals is the difficulty of deter- 
mining the exact proportion of “avail- 
able” beryllium contained in each heat 
of metal. Because of the extreme 
affinity of the beryllium for oxygen, 
it rapidly is transformed to beryllia. 
Normal chemical techniques cannot 
readily discriminate between the res- 


idual active alloy metal and the pas- 
sive oxide. As a result, it is necessary 
to tailor the heat treatment cycles to 
conform to the responses of each heat. 
This requires having the heat treat- 
ment performed by the foundry or 
a shop particularly experienced in de- 
termining, by empirical means, the 
response characteristics of differing 
melts of beryllium alloys. This is not 
a major deterrent to the use of the 
metal in applications designed to 
make use of its special properties. 
Most of the tin bronzes can be cast 
reasonably well. The addition of phos- 
phorus is usually desirable to obtain 
good fluidity and freedom from tin- 
zinc drosses. High-conductivity phos- 
phor copper and electrolytic copper 
can be cast with less difficulty than 
that normally encountered in sand 
casting methods, but with great diffi- 
culty nevertheless. For most electrical 
purposes, beryllium copper or the tin 
bronzes, such as 88-10-2, prove ade- 
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quate in the investment cast form. 

Final alloy determination for in- 
vestment cast parts should be made 
after careful consideration of all rec- 
ommendations given by the intended 
foundry source. Each caster has tech- 
niques which differ in minor aspects 
from those of others. Each foundry 
has groups of metals particularly 
suited to its particular techniques. 
Generally speaking, the alloys men- 
tioned above as being most castable 
can be procured from any investment 
foundry handling non-ferrous, low- 
temperature metals. 


Physical Properties of Castings 


Consideration of the proper metal 
must include all usual engineering 
factors. Where alloys have not been 
formerly available to the trade in the 
cast condition, it is best to estimate 
that the cast physical properties will 
not be as good as the maximum stress 
results for directionally oriented struc- 
tures in forged, rolled or drawn 
forms, and not as bad as the mini- 
mum figures. The cast part has the 


distinct advantage of lacking orienta- 
tion of structure, with the result that 
its vibration and fatigue characteris- 
tics are equal and often superior to 
those obtainable in machined, forged 
or wrought parts. Where the materi- 
als are susceptible to heat treatment, 
the tensile properties and elongation 
figures for the casting will be equiva- 
lent, as a rule, to the mean figures 
obtainable from the oriented worked 
metal structures when they have been 
heat treated or worked to the same 
equivalent hardness. There are, of 
course, exceptions to this generalized 
statement. 

It will usually pay the design en- 
gineer who has not had successful 
experience with his attempts to utilize 
the investment process to consider 
his metallurgical factors in close con- 
junction with competent foundry 
control metallurgists. Errors of alloy 
choice are inevitable. Some are due 
to the tendency for design and ma- 
terials engineers to get into a rut in 
their metals ideas. An extreme exam- 
ple of such an error, illustrated in 
an accompanying photograph, is in 


a part for a portable geological survey 
instrument. The special properties de- 
sired were non-magnetism and resis- 
tance to ambient atmospheric corro- 
sion. The designer thought only in 
terms of ferrous alloys and, on that 
basis, selected an austenitic 18:8 
stainless type 303 steel. The foundry 
considered the production costs and 
the performance required and recom- 
mended use of aluminum type 356. 
This change not only reduced the 
first cost but improved performance 
factors and saved over one pound of 
weight in the hand-carried instru- 
ment. 

The field of alloy choice in invest- 
ment casting is more varied than in 
any other metallurgical process, and 
the range of preferred investment 
casting alloys is rapidly increasing. 
Metals being handled as routine to- 
day were considered impractical less 
than two years ago. As new metal- 
lurgical equipment and standards are 
evolved, and design engineers become 
familiar with the alloys most suitable 
for investment casting, this trend will 
continue to accelerate. 


Some Commonly Available Nonferrous Investment Cast Alloys 
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Tensile Str (10 Psi) % Elongation | Rockwell Hardness 
Usual Alloy 
Identification Ave. Range Ave. Range Ave. Range Foundry Properties and Comments 
Aluminum Base oe 16-22 4 3-7 30E — Easily cast, but no advantage over type 356 as cast 
Alloy #43 in most uses. 
Alloy #356 (As Cast) 21 17-24 4 | 3-7 35E | 30-38 Easily cast. Best alloy for investment use and best 
#356 T-6 38 33-42 41 34 75F 70-80 for nearly all engineering purposes. 
Alloy #B195 (A.C.) | 22 16-25 | 4 | 3-6 36E 30-40 Poor foundry alloy, pronounced tendency toward 
#BI95 T-6 | 38 30-42 ae 75F | 68-84 segregation, difficult to heat treat. Not recom- 
pads | mended. 
Magnesium | 21 18-24 3 2-6 | 38E 30-42 Best magnesium alloy for investment casting, rec- 
Dowmetal C (A.C.) | 36 | 30-40 3 2-6 78F 70-85 ommended where maximum strength and mini- 
Heat Treat & Aged | | mum weight needed. 
Copper Base mora — — — ~- — Used only for electrical purposes. 
Electrolytic | 
Yellow Brass | 33 30-36 25 | 20-35 | 70E | 65-80 | Not highly recommended for investment. 
Naval Brass (Leaded) | 47 | 44-50 | 20 | 18-29 | 85F 75-100 | Not highly recommended for investment. 
Red Brass (85-5-5-5) | 36 30-40 | 23 | 20-30 70F 65-75 Recommended for pressure-tight and bearing uses. 
Shh steattingneh atebianihesad Letatiphenlcie —|—_—__|—— me! eres © 
Silicon Brass | 48 | 45-60 19 | 17-23 80F 75-100 | Recommended for most stressed uses and all gen- 
| | eral casting purposes. 
Tin Bronze 47 40-51 | 42 22-57 80F | 70-90 Recommended for general casting purposes. Not 
| | as good as silicon brass for foundry properties. 
Manganese Bronze Bh ieayy 65-83 | 23 | 20-33 95F | 90-110 | Difficult alloy to cast, requiring special gating and 
| | foundry practices; used for high strength parts. 
| Silicon brass is a recommended alternate. 
Aluminum Bronze (A.C.) 50 |. 45-60 | 15 “| 12-20 | 80F 75-90 | Poor foundry properties, used for maximum abra- | 
Heat Treated 82 75-100 | 13 | 10-18 | 90B 85-110 | sive wear resistance and high strength. 
Beryllium Copper (A.C.) 77 75-85 20 | | 15-25 | 100F | 90-110 | Excellent copper-base alloy for investment casting. | 
Treated and Aged 176 | 176-210 a 7 os 38-42C | Available in numerous heat treated conditions | 


within the ranges indicated. 





**Actual elongation, tensile and hardness figures are dependent upon precise heat treatment used; 
maximum hardness shown. (Figures shown are not specification figures but are typical test bar 


specification standards and are for information only.) 
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results controllable between minimum as cast figures an 
results; they may be higher or lower than published trade 
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Welded Narrow Steel Sheets Used 


for Wide Stampings 


by KENNETH ROSE, Western Editor, Materials & Methods 





Blank (at left) for front floor pan stamping (at right) is made by welding together two narrow sheets. 


Considerable savings in 
metal costs followed adop- 
tion of this method of pro- 
ducing large automotive 
stampings. 


JANUARY, 


1951 





@ THE AUTOMOTIVE INDUSTRY is 
one of the largest users of sheet steel 
in American industry. Highly com- 
petitive and keenly price-conscious, it 
developed the all-steel automobile 


body as a successor to the wooden 
body because of the economies and 
improvement in product the change 
made possible. Many of the tech- 
niques and machines for forming and 


welding of steel were developed by 
the automotive industry or its sup- 
pliers in answer to the steady demand 
for ever more effective use of the 
material. 

One of the techniques developed 
as a result of this price-consciousness 
has been the joining of steel to form 
wide sheets for the body stampings 
of today’s streamlined cars. The in- 
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centive has been two-fold: 

1. Wide sheet steel carries a high 
price extra. The extra charge made 
by the producers of sheet steel for 
widths is lowest for the 36- to 48-in. 
widths in 20-gage sheet, and the in- 
crease becomes twice this for 62- to 
72-in. widths. This means that the 
steel for a blank 72 in. wide will 
cost nearly twice as much per pound 
as steel in the 36-in. range. 

2. As the width of the sheet in- 
creases, the number of possible sup- 
pliers decreases. Only a few mills 
have facilities for rolling the greatest 
widths of sheet, and in times of 
scarcity the number of possible alter- 
nate suppliers is one of the greatest 
importance to large users. The pur- 
chaser of 72-in. sheet has eliminated 
probably three-fourths of the indus- 
try’s capacity from his list of possible 
suppliers. As present conditions of 
tightening supply and unavailability 
become more acute, the methods de- 
veloped by the automotive industry 
to overcome these difficulties will be 
of increased interest to other branches 
of manufacture. They offer the pos- 
sibility of a solution that will also 
provide a saving in costs. 

Members of the automotive indus- 
try have solved the problem in many 
cases by welding. The best solution 
may involve (a) welding together 
two narrow sheets, or (b) welding 


This Z-bar makes the overlap in the two 
narrow sheets just before the welding 
operation. 








This rear section of the floor pan is made 
at Ford from two narrow sheets which are 
joined by seam welding. The method re- 
sults in cost savings by avoiding the extra 
price charged for wide sheet steel. 


84 


ears onto a wide sheet to increase the 
width at certain locations. The solu- 
tion depends upon consideration of 
several factors other than price, in- 
cluding the location of the stamping 
in the car body, whether visible or 
concealed, and the severity of the 
forming at the weld. After the feasi- 
bility of joining the steel has been 
decided upon, the welding method 
to be used must be selected with 
forming and other processing require- 
ments in mind. 


Welding Methods 


Four welding methods are being 
used to join steel for wide stampings. 
Two of these, seam welding and mul- 
tiple spot welding, produce a lapped 
weld, and are not suitable for exposed 
surfaces. Local clearance is required 
in the dies to permit forming of the 
sheet with the double thickness at 
the weld. Two others produce welds 
that, with a little grinding, are invisi- 
ble after the application of primer 
coat and baked enamel. These meth- 
ods are flash welding and mash weld- 
ing. 

The seam welding.method is usu- 
ally applied to the production of a 
roll seam, in which a succession of 
spot welds are made without over- 
lapping, rather than a true seam 
weld, in which the spots would over- 
lap to form a continuous fused weld. 
The weld produced is, therefore, al- 
most identical with the second 
method listed, multiple spot welding. 

Ford Motor Co. uses a seam welder 
to join sheets with a series of closely 
spaced spot welds, and Fisher Body 
Div. of General Motors Corp. uses 
multiple spot welding to get much 
the same result. The actual spacing 
of the spots, by either method, will 
depend upon the forming stresses in 
the piece during the press operation 
to follow. At the Ford plant wide 
sheets for both the front and the rear 
floor pans are made by welding to- 
gether two narrower sheets, and as 
the metal is not severely worked, the 
seam is made with three spots to the 
inch. The metal used is SAE 1010 
deep drawing steel of 20 gage. Where 
the forming will stress the metal at 
the weld more severely, spots must 
be spaced closer to prevent tearing. 

For the Ford operation, the front 
floor pan requires a blank 60 by 69 
in., and the rear floor pan a 70- by 
86-in. blank. The former blank is 
made by welding together two pieces 
each 341*/1¢ by 60 in., with about 
¥g in. for overlap, and the latter by 
joining pieces 364% by 70 in. and 
5014 by 70 in. with the same overlap. 


The two sheets to be joined are 
loaded manually onto a feed table, 
and the paired pieces are then pushed 
against a Z-bar by spring-loaded 
rollers, which spaces the overlap. The 
pair is then fed under the rollers of 
the roll seam welder, which makes 
the weld at the rate of about 38 ft 
per min. 

While the double thickness of 
metal at the weld requires local clear- 
ance in the forming dies, the pieces 
run well in the press. Structurally, 
the welded pieces are amply strong 
and, as they are not on upper exposed 
parts of the car body, the visible 
overlap at the weld line is not objec- 
tionable. 

This construction was first adopted 
during a period of steel shortage, 
when wide sheet was unobtainable. 
The Ford Co.’s own steel mill was 
not equipped to roll the wide sheet, 
and the welding of narrow sheets 
was tried to solve the difficulty. The 
result was so satisfactory that the 
practice was continued. 

Where the welded portions will 
appear in the upper exposed portions 
of the car body, the problem requires 
either flash butt welding or mash 
welding, which finish with only a 
single thickness of metal at the weld. 
Budd Manufacturing Co., supplying 
roof panels to an automobile manu- 
facturer, uses a single wide sheet to 
form the center of the blank, and 
welds four ears onto this sheet to 
provide extra width at locations 
where needed. Most of the metal in 
these ears is outside the dimensions 
of the finished piece, and is required 
mostly for the hold-downs in the 
blanking press, but the metal must 
be provided, and welding, reduces 
the steel cost. 

The ears are welded to the sheet 
by mash welding, done on a seam 
welder. As with all mash welds, 
wheel maintenance is high. The welds 
are made at about 120 in. per min. 
After the weld is completed, it is 
ground down flush to remove the 
slight thickening of the metal at the 
weld line. 

Metal cost savings effected by the 
use of welding to produce wide 
blanks from narrow sheet will vary, 
but the amount is considerable, as 
can be understood from the figures 
given. On high production items lik« 
automobile bodies savings can total 
many thousands of dollars per year. 
With small pieces in other industries 
the extra charge for wide widths may 
not offer the same possibilities, bu‘ 
welding costs are low, and the method 
deserves consideration. 
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Materials Engineering Developments of 1950 


In one important respect 1950 
proved to be almost the exact oppo- 
site of its predecessor year. In 1949, 
you may recall, the early months saw 
materials supplies low and their 
prices high. As the year passed, sup- 
plies became almost bountiful and 
prices became more reasonable. This 
Utopian condition continued through 
the first half of 1950 until the out- 
break of war, and the threat of a 
larger and longer war caused a mad 
scramble for all engineering mate- 
rials. Naturally, prices shot up until 
we all now are paying more for every- 
thing than at amy time since price 
controls were lifted. 

Now, to make the materials engi- 
neer’s life more complicated, we 
pyramid use restrictions, voluntary 
allocations and D. O. priorities atop 
dwindling supplies and soaring prices. 
Now it is more important than ever 
that engineers, designers and others 
learn about new developments in ma- 
terials in order that they might make 
the best of a difficult situation. These 
men can help themselves, their com- 
panies and their country by knowing 
where and when substitutes can be 
used for scarce materials, how to work 
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the less highly alloyed steels, and if 
some of the newer forming methods 
will help them save materials as well 
as cut down on machining and finish- 
ing requirements. 

The usual developments spurred on 
by huge defense appropriations did 
not come in time to make their debuts 
during 1950. Rather, those develop- 
ments which did come resulted pri- 
marily from research conducted by 
private industry, or for industry by 
the many research institutes now 
functioning in attempting to solve 
peace-time problems. One year hence 
we shall probably be able to report 
on war-spurred progress. 

As has been the case for each of 
the years since the mid-forties, there 
have been new attempts to meet 
the insistent demand for better and 
stronger high temperature materials. 
During 1950 we heard of iron-base 
alloys, ceramics and silicones which 
might prove to be the answer. With- 
out anticipating the impending short- 
age of columbium, stainless steel pro- 
ducers developed steels of this class 
which are extremely low in carbon 
and, therefore, can substitute for 
stabilized stainlesses in welding ap- 





plications. Other developments in 
irons and steels include age-harden- 
able stainless steels, special alloys for 
specific uses such as metal television 
tubes, better heat treating methods 
and new methods of machining. 

The newer metals titanium and 
zirconium have been joined by other 
new ductile metals, including tung- 
sten, vanadium, chromium and mo- 
lybdenum. As always, the more gen- 
erally accepted and used alloys have 
been improved. 

Most important of the develop- 
ments in nonmetallic materials has 
been the compounding of new sili- 
cone rubbers. The improvement in 
silicones most likely to find wide- 
spread acceptance is a material having 
a service temperature range from 
—100 to 500 F, with some applica- 
tions reaching to between 600 and 
700 F. 

As in all recent years, 1950 saw 

many changes in the way parts are 
formed. Of primary interest is hot 
extruding of steel, which was intro- 
duced from France. Hot extruded 
steel shapes give promise of saving 
considerable quantities of steel as 
well as time and money in producing 
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defense goods which are to be needed 
in ever increasing quantities. Even 
sand castings have been improved, as 
far aS accuracy and finish are con- 
cerned by new core making methods. 
An interesting development in heat 
treating is a process which has ten- 
tatively been designated “liquid flame 
hardening.” By this method, steel 
parts are selectively hardened in a 
salt bath. Steps likewise have been 
taken to make possible the bright 
carbonitriding of large steel parts. 
Fabricators of aluminum greeted 
with great interest the announcement 
that aluminum could be directly 
plated with chromium by means of a 


high-speed bath. Providing a hard, 
wear resistant surface on aluminum 
should help considerably in providing 
light weight war material. Also de- 
signed to make aluminum more wear 
resistant is a new chemical process 
recently announced by an aircraft 
company. 

Induction heating is usually thought 
of primarily as a means of melting or 
hardening metals. Now an enterpris- 
ing engineer has utilized the inherent 
characteristics of the process to dry 
finishes on metal goods. The last year 
has seen the widespread use of chro- 
mium plating on stainless steel auto- 
motive parts. Plating is done chiefly 


Engineering Review 





to provide a color match, but in some 
cases the plated surface protects the 
steel from surface discoloration. 

A welding innovation that might 
be important in speeding defense 
production is a process known as con- 
tact welding. A Dutch development, 
the method permits good welds with 
inexperienced labor and, additionally, 
is considerably faster where applic- 
able. 

The developments mentioned in 
this introduction are just some of the 
highlights of 1950. For more com- 
plete details and a more comprehen- 
sive review, the remainder of this 
section has been departmentalized. 





rons and Steels 


Iron and steel developments during 
1950 were, for the most part, the re- 
sult of seeking answers to specific 
problems. Though not specifically in- 
tended for war production, many of 
the developments will undoubtedly 
contribute to the stream of defense 
goods soon to be pouring from our 
factories. 


High Temperature Alloy 


Typical is a new iron-base alloy 
called Discaloy, produced by West- 
inghouse Electric Corp. The alloy is 
intended for use in aviation gas tur- 
bines and, therefore, was developed 
to provide high creep strength, good 
ductility and high resistance to ox- 
idation in the temperature range 
1000 to 1350 F. Because Discaloy 
successfully resists plastic flow, it is 
possible through its use to materially 
reduce the weight of gas turbine 
disks, thus raising efficiency without 
sacrifice of service life. 

Discaloy is basically an iron-nickel- 
chromium alloy containing no colum- 
bium, cobalt or tungsten. The alloy 
derives its strength through heat treat- 
ment, rather than through cold work- 
ing, as is the case with the majority 
of commercial alloys now used for 
aviation gas turbine disks. 

The hardness of Discaloy depends 
upon the titanium content, and 
ranges from between 130 and 170 
Bhn in the solution heat-treated con- 
lition, up to between 302 and 400 
Bhn in the fully heat treated condi- 
tion. The latter hardness range is 
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generally restricted to forged parts. 
Statistical analysis shows that 95% 
of the heats processed into gas tur- 
bine disk forgings will have tensile 
strength over 130,000 psi, a 0.2% 
yield strength over 85,000 psi, and 
elongation over 15%. These mini- 
mum values are guaranteed. Average 
values are higher. 

Discaloy has forging characteristics 
similar to medium carbon steel and 
18:8 stainless, although it is some- 
what more resistant to deformation. 
The alloy can be forged at from 1600 
to 2300 F, although the top forging 
temperature is usually about 2150 F 
Machining can be done with high- 
speed steel or cast alloy cutting tools. 
Early tests indicate that Discaloy can 
be welded without difficulty. 

The new Westinghouse alloy can 
be used for many parts where high 
strength is required at temperatures 
up to 1350 F. Its properties recom- 
mend it for large, complicated forg- 
ings. In addition to many gas turbine 
components, Discaloy is used in turbo 
generator rotors, extrusion dies, and 
even as a spring material. 


Low-Carbon Stainless 


Although available for a few years, 
1950 saw the coming into promi- 
nence of the extra-low carbon stain- 
less steels. Stainless grades 304, 316 
and 317 are all available with a maxi- 
mum carbon content of 0.03%. The 
low carbon stainlesses are intended 
for those applications where inter- 
granular corrosion might be a prob- 


lem. Carbide precipitation as a result 
of welding makes ordinary stainless 
steels susceptible to such corrosion. 
Therefore, when welding was in- 
volved, the fabricator was required 
either to anneal the assembly after 
welding, to redistribute the precipi- 
tated carbides, or select a more ex- 
pensive stabilized stainless. 
Competent investigations showed 
that the low carbon stainless steels 
can be used for applications including 
welding, where short periods of heat 
exposure are involved. Low-carbon 
stainless and columbium stabilized 
stainless have been tested for cor- 
rosion simultaneously in the as- 
welded condition with equal results. 
Likewise, the corrosion resistance of 
the as-welded low carbon grades is 





Unusual in design is this copper-brazed 

crankshaft which makes use of punch press 

and screw machine parts. (Courtesy Tech- 
nical Metal Processing Inc.) 
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equal to corresponding regular carbon 
grades in the welded and annealed 
condition. 

Although the low carbon stainless 
steels do not become sensitized upon 
short exposure to heat, they cannot 
be used where sustained high tem- 
peratures are involved if intergranu- 
lar corrosion is to be avoided. 

Generally speaking, the mechani- 
cal properties of the low-carbon stain- 
less grades are substantially the same 
as for standard grades of the same 
type. 

Many users of stainless found the 
low-carbon stainless steels to be ex- 
tremely welcome during the final 
months of 1950 when government 
directives limited columbium stabi- 
lized stainless steels to only the most 
urgent uses as a means of conserving 
our supply of columbium. 


Television Alloy 


Also in the realm of stainless steel 
is a new alloy developed particularly 
to provide a stainless to replace the 
glass envelopes used in television 
tubes. When metal tubes were first 
introduced, a 28% chromium stain- 
less steel was selected because its 
thermal expansion characteristics 
closely matched those of the glass 
screens to which it was sealed to form 
complete tubes. 

However, 28% chromium stainless 
steels are expensive, so a substitute 
was sought. The result is a 17% 
chromium steel with expansion char- 
acteristics that work satisfactorily 
with steel. In addition to being less 
expensive, the new TV alloy is more 
easily formed than the original 28% 





chromium stainless. 

The war outlook resulted in 
another slight change in stainless steel 
compositions. At least one producer 
has substituted sulfur for selenium in 
Type 303 stainless. The element used 
to make the steel free machining is 
more urgently needed for electronic 
equipment and faces the prospect of 
being restricted to defense uses only. 


New Plate Steel 


Late in the year a new alloy steel 
known as Carilloy T1 was introduced 
by Carnegie-Illinois Steel Corp. The 
alloy is intended chiefly as a plate 
steel, and is said to have excellent 
ductility and toughness even at sub- 
zero temperatures. The new steel is 
suited to applications requiring high 
strength and good weldability. It is 
a multiple alloy in which carbon is 
held to 0.18 max. 

When heat treated, Carilloy T1 
provides a minimum yield strength 
of 100,000 psi, almost double the 
strength of the high-strength, low- 
alloy steels and three times that of 
ordinary welding grades of structural 
steel. It is anticipated that consider- 
able materials savings can be made in 
applications calling for heavy steel 
members of 14-in. thicknesses and up. 

Carilloy T1 can be welded without 
special preheating or postheating, and 
welding does not affect the alloy’s 
properties adversely. The alloy can be 
fabricated by standard equipment, if 
sufficient power is available. Principal 
use of Tl appears to be in the manu- 
facture of ships and heavy mobile 
equipment, including such products 
as earth moving and surface mining 





Last year saw an increase in the use of cold welding for such applications as joining elec- 
trical conductors. (Courtesy Koldweld Corp.) 
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machinery. The steel is now available 
only as plate, but might appear later 
in other forms. 


Powdered Metals 


Two new materials for powder 
metal parts came to the attention of 
American industry during 1950. 

The first is a new electrolytic iron 
powder which has the purity inherent 
in that type of powder plus the shape 
of Swedish sponge iron. The new 
powder is said to compact readily 
because of the particle shape and 
ductility. Sintering can be accom- 
plished at temperatures somewhat 
lower than those ordinarily used. 
Good results are obtained from 1300 
F up, as compared to the 1500 to 
1800 F normally required. 

Particle size is uniform as it is 
controlled in the original production 
rather than through reduction by 
mechanical means. Finally, excellent 
electrical properties are provided in 
the final compacts due to close con- 
trol over densities. 

Ordinary cast iron or steel scrap 
borings or turnings are used as raw 
material for the powder making proc- 
ess. Purity of the final powder is 
said to be about 99.8% iron. It is 
to be priced competitively with stand- 
ard iron powders and can be used 
wherever iron powders are now used. 

The second development in pow- 
ders is a new type of stainless steel 
powder which offers green strength 
much superior to previously available 
stainless steel powders. The advent 
of a high green strength stainless 
powder will help overcome one of 
the principal objections to. the use 
of stainless as a raw material for 
powder metal parts. Still in the de- 
velopment stage, the two composi- 
tions of powders thus far investigated 
indicate that strong stainless steel 
powder parts can be made. 


Galvanized Sheet 


Destined to have widespread ap- 
plication in many fields is a gal- 
vanized sheet steel made available 
more widely early in 1950. The 
unique feature of this coated steel is 
that it retains its corrosion resistance 
after forming even when the forming 
involves deep drawing. Of course, th« 
sheet cannot be welded or machined 
and still retain the coating, even 
though severe deformation will not 
cause the zinc coating to peel. 

The secret of the product lies in 
the method of cleaning the strip steel 
passing it through a reducing atmos- 
phere in a furnace and then through 
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a bath of molten zinc of a controlled 
composition. The method of produc- 
ing the zinc-coated sheet is patented 
by Armco Steel Corp., which has pro- 
duced the material for some time. 
The process is now available for li- 
cense to other producers. 

In addition to the developments 
listed in the preceding section, the 
use of irons and steels has been im- 
proved by developments in the fields 
of finishing, joining and heat treat- 
ments. It is suggested that those sec- 
tions of this review be studied. 











Die castings continue to increase in size and complexity. The automobile grill shown here 
is a zinc die casting measuring 60 in. in width and said to be the largest such part ever 
die cast. (Courtesy Doehler-Jarvis Corp.) 





Nonferrous Metals 


In the field of nonferrous metals, 
1950 brought forth many develop- 
ments that resulted in new materials 
from which engineers can now 
choose. Of most spectacular interest 
has been the introduction of old met- 
als in new ductile form. Metallic ele- 
ments, once used chiefly as alloying 
elements, or as in the case of chro- 
mium for plating, are now being pro- 
duced as sheet, bar, wire and tubing. 
Included in the new ductile metals 
are the previously mentioned chro- 
mium, vanadium, zirconium and new 
titanium-base alloys. 


Ductile Vanadium 


Electro-Metallurgical Div., Union 
Carbide & Carbon Corp. announced 
late in 1950 that limited quantities 
of high-purity, ductile vanadium met- 
al were available for experimental 
use. The metal averages better than 
99.8% vanadium, and is being pro- 
duced in ingots, bars, sheet, foil and 
as chips for remelting. 

Pure vanadium has good corrosion 
resistance, excellent ductility and high 
tensile strength. Corrosion tests show 
the metal to be high in its resistance 
to salt spray and sea water as well as 
to moderate concentrations of reduc- 
ing acids. In addition, vanadium is 
reported to have good anti-fouling 
characteristics. 

As now produced, vanadium metal 
has a modulus of elasticity of about 
22 million psi and a density of 6.1 g 
per cu cm. From ingot form, it can 
be hot rolled at temperatures between 
1475 and 2100 F by following the 
practices established for austenitic 
stainless steels. The metal does not 
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work harden to any great extent dur- 
ing cold working and has been rolled 
down to 0.020-in. thick foil. Tests 
show the material to be capable of a 
reduction of 85% without the neces- 
sity of annealing. 

Machinability of vanadium metal is 
comparable to cold rolled steel, and 
good surface finish is attained through 
the use of high cutting speeds. Usual 
practice is capable of forming, bend- 
ing and stamping the metal. Welding 
has been done satisfactorily by using 
the Heliarc process with argon as 
the shielding medium. 

Definite uses and potential appli- 
cations have not yet been established 
for vanadium metal, but it is certain 
to find a place where its special prop- 
erties Can serve to advantage. 


Chromium Sheet 


The U. S. Bureau of Mines, which 
has done considerable developmental 
work on the newer metals, is respon- 
sible for the production of ductile 
chromium sheet. As with vanadium 
metal, no special applications have 
appeared for sheet chromium, but 
experimental work is going forward. 

Indications are that chromium 
sheet is not suited for highly stressed 
parts which must function at room 
temperatures or above. The metal re- 
sists the action of hydrochloric acid 
and, in fact, it is difficult to dissolve 
in that action. The metal tarnishes 
slightly when heated above 1832 F. 
It is easy to machine if it is not sub- 
jected to bending, and has a hard- 
ness of about 60 Rockwell C. 

Chromium sheet has been bent and 
cut when heated above 932 F in 


Bureau of Mines experiments. 


Ductile Zirconium 


Zirconium as a metal has been used 
for some time in electronic applica- 
tions as a getter, and is finding in- 
creased use as an alloying element. 
Now the metal in ductile form is 
being examined more closely for pos- 
sible application as a material of con- 
struction. 

The two most promising properties 
of zirconium are its high strength 
and excellent corrosion resistance. Its 
current price is too high for all but 
special applications. The cost of re- 
ducing the metal is great because its 
affinity for oxygen, nitrogen and 
other gases make necessary its reduc- 
tion in a vacuum. 

An interesting feature of zirco- 
nium is the fact that it is non-toxic 
and that human tissue can grow to it. 
This characteristic suggests its use for 
surgical parts and appliances, such 
as bone screws, plates, wire and other 
forms for use in the human body. 
The metal is used in the making of 
metal-to-glass seals such as would be 
required in making glass-lined steel 
tanks. Zirconium oxide is soluble in 
glass. 

At room temperature, zirconium is 
moderately strong, but strength falls 
off rapidly at higher temperatures. 
Annealed zirconium has an ultimate 
strength ranging from 34,000 to 45,- 
000 psi and a yield strength of from 
11,000 to 20,000 psi. In weight, zir- 
conium falls somewhere between ti- 
tanium and iron and steel. 

The metal, which is produced as 
wire, sheet, bar and rod, can be cold 
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Zirconium is one of the newer ductile metals. Shown here are some of the forms in which the metal is available as well as some parts 


rolled and drawn, welded by the inert 
gas method, and machined about like 
brass. 

After several years of investigation, 
metallurgists are now bringing out 
alloys of titanium which seem to offer 
optimum properties. One of these al- 
loys, introduced by Rem-Cru Corp., 
uses manganese as the alloying ele- 
ment. Compositions vary somewhat 
in the sheet alloy and the one used 
for bar and forging purposes. 

The sheet material, which contains 
7% manganese, offers a yield strength 
of 130,000 psi minimum. The forging 
and bar alloy contains only 4% man- 
ganese, but also has 4% aluminum. 

Other alloying developments in ti- 
tanium have been brought to a state 
approaching perfection, but since the 
metal is being used largely for mili- 
tary applications, information in most 
cases is Classified as secret. 


Aluminum Alloys 


Aluminum, which is again taking 
the spotlight due to a vastly expanded 
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made from it. (Courtesy Foote Mineral Co.) 


military aviation program, also came 
in for development and improvement 
during 1950. 

Alcoa recently announced Alloy 
62S, which is similar in composition 
and properties to 61S. It offers, due 
to a reduced chromium content and 
finer grain size, improved formability. 
The newer alloy is expected to sup- 
plant 61S in many marine applica- 
tions. 

Advantages claimed for 62S in- 
clude: 


Better appearance, achieved by 
finer grain size. 

More uniform spring-back dur- 
ing forming in the T-6 temper 
condition (solution treated and 
aged ). 

Lower yield strength and slightly 
better workability in the an- 
nealed condition. 


A new high-strength aluminum 
casting alloy also made its debut in 
1950. The alloy, known as Almag 35, 
has exceptional good strength and 
ductility and, therefore, does not re- 


quire heat treatment. The alloy’s prop- 
erties are developed immediately 
upon solidification, without any age 
hardening or other processing being 
necessary. 

The alloy provides tensile strengths 
of from 37,000 to 42,000 psi; yield 
strength (0.2% set)—17,500 to 
20,000 psi; and elongation (in 2 in.) 
—10 to 15%. Properties of the alloy 
remain almost constant from -76 to 
+225 F. 

Although the basic alloy was devel 
oped for sand casting, modifications 
have been made for permanent mold 
and die casting. 

In addition to its uses for man 
types of mechanical parts, Almag | 
used for ornamental purposes, becaus 
it takes a high polish which is almos 
mirror-like in appearance. 

Again, the developments listed he: 
are only the highlights of progres 
that were made during 1950. Som 
additional changes in processing anc 
finishing will be discussed in th: 
following sections of this review. 
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Nonmetallic Materials 


For the past few years there has 
been an insistent demand for aon- 
metallic materials for such applica- 
tions as gasketing, which would re- 
sist temperatures much higher than 
could be used with existing materials. 


High Temperature Silicone 


A new silicone material developed 
by Dow-Corning Corp. and an- 
nounced late in the year comes at 
least a step closer to meeting the high 
temperature requirement. As a matter 
of fact, Silastic 250 retains its proper- 
ties at both high and low tempera- 
tures that exceed former limits by a 
wide margin. 
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The new silicone elastomer equals, 
in elongation, the best values yet 
obtained in silicone formulations, and 
combines the high degree of stretch- 
ability with a tensile strength equal 
to the best of the high-strength for- 
mulations. In addition, abrasion re- 
sistance and tear resistance are much 
superior to those properties in gen- 
eral-purpose silicone stocks. 

The established service range of 
the new silicone has been given as 
—100 F up to 500 F, but the material 
has been used where short time ex- 
posures of 600 to 700 F have been 
encountered. Properties of the sili- 
cone material are somewhat less than 
those of natural or synthetic rubbers 
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within their usable temperature range. 
As with other silicones, resistance to 
hydrocarbon solvents such as gasoline, 
toluene and xylene is poor. The sili- 
cone swells during contact with hy- 
drocarbon. Evaporation of the hydro- 
carbon solvent permits the material 
to return nearly to its original state 
and properties. 

Because Silastic 250 retains its 
strength and flexibility under ex- 
tremes of temperature beyond that at 
which any other elastomer will per- 
form, it has attained several airplane 
applications. The uses include duct 
seals for jet engines where tempera- 
tures vary from —90 F up to 450 F; 


gaskets to withstand hot oil and tem- 
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peratures to 450 F; bomb bay door 
seals, boots protecting electrical in- 
struments, housing seals, and many 
others. For some of these, silicones 
are the only materials that can be 


The material can be extruded, 
molded, caiendered or sheeted. 

A silicone rubber, similar in many 
respects to Silastic 250, is now being 
produced in sponge form. As sponge, 
the material can be used as a vibra- 
tion dampener and for fairing strips, 
seals and gasketing. The silicone 
sponge can be furnished in sheets or 
as special extrusions and molded 
shapes. 


Shock Resistant Styrenes 


Plastics, too, moved forward during 
1950 to entrench themselves more 
firmly as engineering materials. One 
of the most important of these de- 
velopments has been effective in mak- 
ing polystyrenes even more widely 
usable than they were originally. 

A disadvantage of polystyrenes, in 
the past, has been their limited re- 
sistance to shock. Parts with thin sec- 
tions were likely to be brittle. Recent- 
ly at least two producers of polysty- 
renes have announced formulations 
that have impact resistance equal to 
that of the cellulosics. Providing the 
material with better shock resistance 
has cost the loss of some clarity in 
the product. 

In general, the newer polystyrenes 
have these characteristics: good rigid- 
ity, excellent impact strength, good 
fabricating possibilities, excellent 
electrical properties, low water ab- 
sorption, and low specific gravity. 

The new plastics, known as Styron 
475 and Plexene TA, are both formed 
by injection or compression molding 
or by extruding. They are especially 
suited to large area moldings such 
as refrigerator parts, housings for 
electrical appliances, and luggage; to 
pieces requiring high impact resist- 
ance such as safety goggle frames, 
industrial tote boxes, pens, pencils, 
battery cases, radios and flashlights. 


Plastic-Fiber Material 


During 1950 a new class of mate- 
rial came in for attention—a material 
that fits between laminated plastics 
and vulcanized fibers. The material, 
whose family name is Duroids, has a 
cellulosic base with various combina- 
tions of resin binders. The Duroids 
come in 48- by 60-in. sheets in thick- 
ness of from 0.015 to 0.125 in. Be- 
cause the fibers in the Duroids are 
interlocked so tightly, the material is 
homogeneous and appears to be solid. 
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As a group the Duroids have the 
following properties: homogeneity, 
water resistance, toughness, high me- 
chanical strength, stiffness and oil re- 
sistance. The various characteristics 
can be modified to emphasize one 
particular property for specific end 
use characteristics. Included in the 
properties that can be varied are 
formability, dielectric strength, heat- 
aging characteristics, freedom from 
brittleness, and others. 

There are seven established groups 
of Duroids, with others under devel- 
opment. Most of the materials have 
a high scrap reclaim value, since 
scraps can be reprocessed. 

The materials can be blanked, 
punched, slit or sheared, as well as 
stitched, stapled or riveted. Forming 
can be done on either punch or hy- 
draulic presses. 

Some of the uses already found for 
various Duroids include structural 
electrical insulators, flashlight lens 
gaskets and electrical fitting insula- 
tion. 


Plastic Rubber Blend 


Another interesting nonmetallic in- 
novation of 1950 is Enrup, a product 
of U. S. Rubber Co. which is best 
described as a thermosetting plastic- 
rubber blend. It is expected that the 
material will compete with hard rub- 
ber as well as with nylon and the 
phenolic plastics for many applica- 
tions. 

Enrup is resistant to abrasive and 
chemical attack and can be so varied 
in properties that it ranges in flexi- 
bility between that of soft rubber at 
one extreme and brittle, hard rubber 
at the other. 

The material has demonstrated 
good resistance to oils, solvents, acids 
and mild alkalis. It has a heat dis- 
tortion temperature of 190 F, but it 
will retain its dimensional stability up 





The constant shift of products from one 

material to another is illustrated by this 

automotive camshaft timing gear blank. 

Formerly made of plastics, which had in 

turn replaced metals, the part is now made 

of aluminum alloy with a steel hub bonded 
in by the Al-Fin process. 


The development of low-carbon stainless 
is valuable in saving scarce alloying ele- 
ments. 


to 250 F and higher. 

Enrup is made available in sheet, 
rod and tube forms as well as in gear 
blanks and as molded parts. Forming 
methods include rubber press mold- 
ing, compression molding, transfer 
molding, sheet molding and fabrica- 
tion from sheets. 

The plastic-rubber material has 
been used extensively for high- 
strength, low-cost gears, in many 
types of equipment, including heavy- 
duty lathes. Due to its resistance to 
the new types of synthetic detergents, 
Enrup is supetior to metals for many 
washing machine parts. Anticipated 
large scale uses include, fuel pump 
parts, battery cases, dies and jigs, 
valve seats, tote boxes, bearings, and 
many others. 


Plywood Freight Cars 


A final development in the field of 
nonmetallics is the development of a 
new railroad freight car fabricated 
of plywood. Designed originally to 
save weight, cars made of plywood 
can now serve to save thousands of 
tons of steel during the next few 
years. 

Under recent tests the new car 
proved superior in many ways to the 
standard steel cars. The plywood car 
suffered from road shock much less 
than a steel car to which it was 
coupled. Superiority was also claimed 
in thermal tests. 

The plywood used in freight car 
construction is a cellular laminate 
made by laminating strong plywood 
grain against grain with special high 
strength plastics. 

Although the cars have not ye 
been accepted by the Association o! 
American Railroads, it is probabil: 
that they will be. If that is the case, 
fantastic savings in steel, time, mone} 
and manpower can be expected in the 
freight car program which has al- 
ready been announced. 
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Fabricated Parts and Forms 


As economic conditions put a 
greater premium on finding ways to 
reduce machining and finishing costs, 
enterprising engineers keep ahead of 
the move by developing better and 
more accurate methods of producing 
parts for industry. 

The last year was no different in 
this respect than each of several years 
previous. Die castings were made in 
larger sizes and in more complicated 
shapes than ever before. Precision 
castings and powder metal parts were 
improved as to dimensional accuracy 
and finish, and, particularly in the 
case of metal powder parts, capable of 
assuming more difficult roles in engi- 
neering applications. 


Hot Steel Extrusions 


For many years engineers have 
sought ways to make steel shapes 
other than casting, rolling and forg- 
ing. What they seemed to be looking 
for was a means of hot extruding 
steel in much the same manner as 
irregular cross-sectional shapes are 
made from many nonferrous metals. 

During the last war we learned that 
German armament makers were ex- 
truding shell cases and similar prod- 
ucts. Subsequent investigation by 
teams of U. S. engineers learned the 
secrets of the process and then im- 
proved upon it. Even though the 
cold extruding process will be used 
widely here, there was still something 
to be desired because limitations of 
cold extruding will permit the pro- 
duction only of tubular shapes with 
regular sections. 

Early in 1950 a report came from 
France of a method of hot extruding 
steel which promised to fill the long- 
felt need. Already several companies 
in the United States have investigated 
the method, and at least one has com- 
pleted licensing arrangements to pro- 
duce steel shapes by means of the 
French process. 

As far as can be learned from 
nformation released publicly, the hot 
extrusion process is almost identical 
with the process generally used in 
extruding brass, aluminum and mag- 
nestum. Success of the process is 
believed to be centered about the 
method of lubricating the hot steel. 

Thus far, hot extruding has been 
used on molybdenum stainless steels, 
refractory alloys, creep resisting al- 
loys, high-speed steels, chromium- 
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carbon tool steels and bearing steels. 
Because work is done in a few sec- 
onds in extruding, uniform mechani- 
cal characteristics are imparted to the 
entire length of the extruded shape. 
High pressure applied from three 
directions makes possible the forming 
of some alloys that are difficult to 
forge. 

In addition to forming odd-shaped 
tubing with internal or external fins 
and projections, hot extruding has 
produced a wide range of solid shapes, 
including T-’s, channels and complex 
shapes such as the solid from which 
double-barreled shot guns are pro- 
duced. 

Here are some applications: 

Extruded conveyor chain links 
proved stronger and more uniform 
than those previously used which had 
been cut from steel bars that had been 
hot-rolled and drawn. 

Pouring channels had been made 
by planing a block of steel, but the 
shapes tended to deform when sub- 
jected to heat. Extruded and drawn 
channels overcame this problem, ap- 
parently because of a superior longi- 
tudinal fiber structure. 

Tubing, rectangular on the outside 
and circular inside, as well as with 
a varying internal diameter are among 
other products that have been or are 
being made. 


New Casting Process 


One of the long-time disadvantages 
of sand castings for many applications 
has been their lack of good surface 
finish and comparative lack of dimen- 
sional accuracy. A new development 
has done much to overcome these ob- 
jections. 

Known as the Croning, or “C” 
process, the new casting technique 
makes use of thermosetting phenolic 
plastics as sand binders in the molds. 
The casting method can be used for 
the production of castings in alumi- 
num, brass, bronze and some ferrous 
alloys. Good surface finish and close 
dimensional tolerances are easy to 
achieve. 

Productivity under the new method 
compares favorably with standard 
sand casting practice, but, in addi- 
tion, thin sections can be cast (down 
to 0.010 in.); machining on castings 
is considerably reduced if not entirely 
eliminated; too, cleaning is simplified 
and, in many cases, shot blasting be- 
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comes unnecessary; and, finally, a 
higher yield of metal in sound, usable 
castings is achieved than is normal. 

Molds are actually poured around 
hot metal patterns and, because of 
the plastic action, set to the shape of 
the pattern. The molds are thin and 
even, and have good strength and 
rigidity. 

Experience with the process shows 
that it can be used successfully on 
gray iron, but that it is best suited 
to the nonferrous alloy. Indications 
are that parts such as valves, fittings, 
plumbing goods and Diesel engine 
castings where runs are long are best 
suited to production by the “C” proc- 
ess. 


New Press Forming Method 


A new metal forming method that 
turns Out superior quality stampings 
economically on comparative short 
runs was unveiled during 1950. 
Known as Marforming, the process 
combines the forming capabilities of 
a steel die with the inexpensive tool- 
ing of the Guerin rubber pad proc- 
ess. 

The Marform method uses a male 
punch similar to that used in the 
Guerin process, but does not require 
a female die, pressure plate or draw 
ring—saving about half the tool cost. 

Forming punches can be made of 
Masonite, for extremely short runs; 
cast Kirksite for longer runs; and 
steel for heavy production runs. Here 
are some claimed advantages for the 
process: 


1. Maintains uniform wall thick- 
ness from blank to finished 
part. 

Several shapes can be formed 
at the same time in one press. 


Permits deeper draws than are 
possible by conventional meth- 
ods. 

4. Allows similar shapes to be 
made from various materials 
and metal thicknesses with only 
minor tooling changes. 


5. Sharp tapers can be formed 
without metal wrinkles. 


N 


We 


Marforming was developed by 
Martin Aircraft engineers primarily 
for aircratt parts, but its use is ex- 
pected to extend to many other indus- 
tries where deep drawn shapes are 
commonly used. 
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Finishes 


In man’s eternal fight against cor- 
rosion and wear, there has been a 
steady stream of new finishes and 
constant improvement in the older 
finishes. Many improvements were 
offered during 1950, among which 
the following seem most interesting. 


Blackening Process 


Both increased corrosion resistance 
and reduced reflectivity are inherent 
in a new chemical blackening process 
which can be used on stainless steels, 
cast iron and most steels. The product, 
which forms the basis of the chemical 
bath, is known as Perma-black. One 
of its chief advantages is that the 
bath operates at moderate tempera- 
tures and without objectionable 
fumes. 

Uses developed thus far for the 


process include blackening metal tele-. 


vision tubes to prevent light bounce 
and the blackening of piston rings to 
add to their service life under severe 
corrosive conditions. Salt spray tests 
indicate that the blackening will add 
considerably to the life of ferrous 
parts under sea atmospheres. 


Mica Base Paint 


Products that must stand outside in 
all kinds of weather for years with a 
minimum of service present difficult 
finishing assignments. One solution to 
the problems seems to have been ar- 
rived at by Westinghouse Electric 


Corp. in providing a mica base three- 
coat system of painting to finish dis- 
tribution transformers. The paint sys- 
tem is designated the Coastal Finish, 
and is able to withstand widely diverse 
atmospheric conditions. Service tests 
show the finish to have double the 
life of previously used finishes. 

Individual coats of the paint system 
work cooperatively to resist moisture 
penetration. The first coat has good 
adhesion characteristics, plus good 
flexibility and chemical resistance to 
salts, acids and alkalies. Pigments are 
primarily zinc chromate and iron 
oxide. The second coat vehicle is com- 
posed of modified phenolic and alkyd 
resins. These materials resist heat, 
oxygen, salts, acids and alkalies in 
concentrations generally encountered 
in the atmosphere. The method of 
drying the second coat permits it to 
flow after all solvent has been evapo- 
rated and thus eliminates pin holes. 
The pigment of the second coat is 
composed of mica flakes which over- 
lap each other in the film and further 
ward off moisture and oxygen. 

The third and final coat is com- 
posed of resins and pigments designed 
to withstand the elements and can be 
tinted any desired color. When chalk- 
ing occurs, the color deepens. The 
final coat provides good appearance, 
works with the other two coats to 
resist oxygen and moisture, and 
screens the ultraviolet out of the sun- 
light. 

After 10,000 hr of salt spray test, 





blisters finally appeared in a finish 
described; other panels exposed on 
Florida and California seacoasts for 
18 months showed weathering on the 
surface, but no indications of cor- 
rosion. 


Aluminum Hard Coating 


Another development reported by 
The Glen L. Martin Co. during 1950 
is a new hard coating for aluminum 
parts. The coating is said to make 
aluminum surfaces file hard and thus 
make that material capable of being 
used for parts subjected to hard wear 
in service. The exact nature of the 
process has not been revealed gen- 
erally, but its properties and the char- 
acteristics of the process indicate that 
the surface developed is a form of 
aluminum oxide. 

The hard coating is applied electro- 
chemically to produce a nonmetallic, 
highly heat refractive surface that is 
strongly bonded to the base metal. 
Color of the coating ranges from light 
to dark grey, depending upon the 
thickness as well as the alloy to which 
the process is applied. Coating thick- 
nesses range from 0.0001 to 0.006 in., 
with 0.002 in. being the most used. 

In its early stages, the process has 
been applied most widely to aircraft 
parts such as ball and socket assem- 
blies, gear teeth spacers, bearing races, 
gears, pinions, impeller blades, cams, 
pistons, and many others. Additional 
aircraft applications have been tested, 
and many other industries are in- 
vestigating. 

Other related developments of 1950 
are to be found in this review’s sec- 
tion headed: “Cleaning and Finish- 


ing. 





Heat Treating 


As is the case with many other 
highly important but relatively un- 
spectacular processes, there has been 
steady progress in the field of heat 
treating. While much of the develop- 
ment has been along the lines of pro- 
viding better control over tempera- 
tures and atmospheres or -improve- 
ments in furnace construction, there 
have been a few forward steps about 
which we should remind ourselves. 


Liquid Flame Hardening 


For many years the suggestion that 
salt baths be used for selectively hard- 
ening steel parts was dismissed as 
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impractical, if not impossible. How- 
ever, am enterprising metallurgist de- 
cided that just such a method could 
be used to harden the teeth of gears 
used in hoisting equipment made by 
his company. He, therefore, proceeded 
to develop a workable method which 
proved more satisfactory than the 
more conventional heat treating 
methods formerly used. 

The heart of the process is the 
means of suspending and rotating 
work in the salt bath. In the present 
application, four gears at a time are 
held in a fixture suspended above the 
bath in such a way as to permit only 
the gear teeth to be submerged in the 


molten salt. The gears are rotated in 
the bath by means of a shaft con- 
nected through a universal joint to a 
variable speed motor. 

On gears made of SAE 4140 steel 
and having an outside diameter of 
114% in. it has been found that a 
rotating speed of 40 to 45 rpm and a 
total heating time of 4 min are suf- 
ficient to attain the desired tempera- 
ture. Salt carry-out at the selected 
speed is sufficient to keep the metal 
at temperature and protect parts from 
the atmosphere. 

With a bath temperature of 1525 
to 1550 F, quenching in oil main- 
tained at 150 F, and tempering for 


MATERIALS & METHODS 








ish 
on 
for 
the 
Or- 


SO 
im 
ike 
ius 
ing 
ear 
the 
°n- 
ar- 
nat 

of 


ro- 
lic, 

is 
tal. 
zht 
the 
ich 


‘50 
eC- 
sh- 


ed 
tal 
ym 


25 
in- 
for 








{5 min at 430 F, the gear teeth attain 
che desired hardness of 52 Rockwell 
C while the tough core has a hardness 
of 36 Rockwell C. 


Bright Carbonitriding Steel 


Early in 1950 announcement was 
made that moderately large steel 


shapes could be bright hardened in a 
furnace that recently had been in- 
troduced. Basically, the clean surface 
and lack of distortion on parts treated 
are achieved through close control 
of the quenching practice. Control is 
provided by preventing raw air from 
coming in contact with the quenching 
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oil. The quenching medium is pro- 
tected by the same atmosphere that 
protects the work. Additionally, oil is 
flowed over the heated parts, rather 
than plunging the work into the 
quench. The latter feature has much 
to do with keeping distortion to a 
minimum. 








Complex shapes, thin sections and good finish are all possible with the “C” casting process. 
The impeller casting produced by this new casting technique is shown (left) as-cast and 
after wet blasting. 


Cleaning and Finishing 


In addition to the developments in 
finishes reported earlier in this re- 
view, there were, naturally enough, 
improvements and developments in 
the field of finishing. During 1950 
most of the more interesting changes 
centered upon various types of plat- 


ing. 


Direct Plating of Aluminum 


The goal of plating chromium di- 
rectly on aluminum for wear resisting 
applications was achieved last year 
through a method involving wet 
blasting of the aluminum surface and 
hen plunging it directly into a high- 
speed plating bath. The fine abrasive 
suspended in water and used to clean 
he surfaces leaves a protective film 
n the aluminum and protects it from 
xidation sufficiently long to permit 
atisfactory plating to take place. The 

Drasive is chemically inert and falls 
armlessly to the bottom of the plat- 
ng bath. 

The method has been used suc- 
cessfully on wrought, die cast and sand 

ast aluminum. Most recently, the 
nethod has been used to plate ti- 
inium parts for applications where 
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severe wear is to be encountered. 
Plating is extremely rapid, and coat- 
ings deposited are said to have hard- 
nesses ranging from 75 to 82 Rock- 
well C. 


Plating Metal Powder Parts 


There are many applications for 
powder metal parts where plating is 
needed for decorative purposes or 
other service requirements. Plating 
has been done on such parts in the 
past, but in many cases plating solu- 
tions became entrapped in the pores 
of the parts and later caused corrosion. 
Other difficulties included obtaining a 
uniform thickness of plated metal and 
completely sealing the porous surface. 

Most of the troubles in plating 
powder metal parts have been over- 
come by a new method, which is based 
on the theory that residual plating 
salts are volatilized out of the pores 
by heat treatment rather than by wash- 
ing out in water or some other type 
of solvent. 

The process has been used success- 
fully to plate porous iron, brass and 
bronze parts. The metals plated on 
include copper, nickel, silver, copper- 


nickel and copper-tin. Chromium can 
be used if an extremely dry atmos- 
phere is used during heat treatment. 

There are three variations of the 
process. 

By one method, “green” unsintered 
compacts are electroplated, washed, 
given a neutralizing acid dip, if 
needed, then sintered in the usual 
manner. 

In a second method, the “green” 
compact is given a short, preliminary 
pre-sinter to increase its handling 
strength; then it is plated, washed, 
acid dipped, if needed, and finally 
given the full sintering operation. 

A fully sintered part is electro- 
plated, in the third method, and then 
washed, acid dipped if required, then 
given a short heat treatment to vola- 
tilize residual salts out of the pores. 

All three methods are used, but 
the third method has some advantages 
over the others in that additional 
bonding occurs between plate and 
part. 


Induction Baked Finishes 


A contest to uncover interesting 
uses of induction heating equipment 
turned up a novel use of that method 
of heating which might result in 
better finishes on many parts. 

Working on the theory that the 
usual methods of baking enamels en- 
trapped gases and, therefore, gave 
opportunity for subsequent blistering 
and peeling, a resourceful engineer 
sought a method that would reverse 
the normal procedure and dry from 
the inside to. the outside. Induction 
heating seemed to fill the bill as far 
as method was concerned, because it 
heated the base metal sufficiently to 
dry the bonding paint surfaces first. 

Tests on a variety of brass and 
aluminum hardware items which were 
to be enameled show that the method 
added considerably to the life of the 
finishes. Salt spray comparative tests 
with several competitive products 
showed that the induction baked 
finishes last almost twice as long as 
the best finish on the parts dried by 
more conventional methods. 
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Welding and Joining 


In the assembly of metal parts, 
anything that will make the job 
simpler and which can be done easier 
is most welcome. Improvements in 
both fusion joining and mechanical 
fastening came to the attention of 
industry during 1950, including the 
following highlights: 


Contact Welding 


For the past few years we have 
heard of a new type of welding rod, 
developed in Holland, which made 
possible contact welding. The rods 
are now available in this country and 
many companies have had an oppor- 
tunity to investigate the new method 
of arc welding. 

Contact welding electrodes differ 
from those used in normal welding 
in that an extremely thick, steel-pow- 
der filled coating is applied to the 
rod. The steel in the coating serves 
two functions. First, the steel pre- 
vents the coating from depositing 
undue amounts of slag in proportion 
to filler metal deposited. Second, the 
steel powders provide sufficient elec- 
trical conductivity in the coating to 
establish an arc. The latter feature 
makes the electrode “self-starting” 
and automatically restarts the arc if 
welding is interrupted. 

Arc action in the contact electrode 
results in a deep cup being formed 
in the heavy coating. The cup pro- 
vides a weld deposit that is of high 


quality because it shields the molten 
metal momentarily and prevents the 
absorption of excessive nitrogen. The 
cup also prevents excessive weld 
spatter. 

Contact arc welding is faster than 
conventional welding both in actual 
linear speed and in weld metal de- 
posited per pass. Part of the increased 
speed is due to the fact that higher 
currents are used than with com- 
parable standard rods. The new weld- 
ing method can be carried on in all 
positions and can be done without 
changing current for various posi- 
tions. Because it is only necessary 
to maintain contact between work 
and electrode, welding can be done 
blindly and in restricted space. In 
addition, the ease of welding by the 
contact method often permits the 
use of less highly skilled labor be- 
cause no specific arc length is neces- 
sary and weaving is not required. 

Presently, contact welding elec- 
trodes are available in the AWS 
E-6012-13 and E-6020 classes. 


Brazing Paste 


Copper in paste form is now being 
used in furnace brazing to provide 
greater speed and less waste than is 
involved in using rings, foil, slugs and 
electroplates. The paste is applied by 
means of special applicator guns 
which extrude the paste in the form 
of ribbons. Quantities are established 
by trigger settings. However, the 
pastes can be thinned so that appli- 
cation can be made by brush, spray 
or dip. The pastes contain residue- 
free noncorrosive flux in quantities 
sufficient to promote bonding but 


still leave a bright, clean surface. 


Stainless Brazing Alloy 


A heat and corrosion resistant al- 
loy has been developed specifically 
for brazing stainless steels. Joints so 
made are said to be as strong as the 
parent metal at temperatures up to 
2000 F, and surpass it as far as cor- 
rosion and oxidation resistance are 
concerned. The alloy can be used to 
braze the 300 and 400 series of stain- 
less steels, Inconel, monel, S-590 and 
other carbon, alloy and tool steels. 
The alloy is known as Nicrobraz and 
is made by Wall Colmonoy Corp. 


Pressed-Fit Pin 


One of the most unique fastening 
devices yet devised is the Rollpin, 
developed by Elastic Stop Nut Corp. 
Rollpin is a self-locking pin with 
chamfered ends and is designed to 
replace the variety of dowel, pivot, 
tapered and grooved pins which ordi- 
narily require keys or some other 
parts to hold them in place. 

The Rollpin is a piece of metal 
rolled into the shape of a hollow 
cylinder with a gap or slot which 
parallels the axis. The pin is then 
driven or compressed into a hole that, 
by design, is smaller than the diameter 
of the pin. Tension exerted by the 
Rollpin against the walls of the hole 
hold it in place securely even against 
extreme vibration and shock. 

Rollpins are made from SAE 1095 
steel and Type 420 stainless. Not 
normally plated, the pins can be sup- 
plied in that condition. Too, they 
have and can be made from beryllium 


copper. 





Testing and Inspection 


In the field of testing and inspec- 
tion, the most interesting new devel- 
opment is a method for determining 
surface cracks and flaws in metal 
parts. Known as Dy-Check, the proc- 
ess makes the flaws stand out in scar- 


let against a white background. Dy- 
Check can be used in production in- 
spection, but it is especially valuable 
in testing parts in the field. Crank- 
shafts, for example, can be inspected 
without being disconnected. 
Inspection by Dy-Check can be 
done in from five to ten min. A 
red dye penetrant is applied to the 
surface being inspected and allowed 
to stand. It is then removed with a 
special cleaner and dye remover and 


replaced with a white developer solu- 
tion. Action of the developer draws 
red dye from any cracks, fissures or 
openings in the surface and makes it 
easily detectable. 

Variations of the process have been 
used to check 2-in. thick castings, by 
putting the ted dye on the inside 
and the developer on the outside. 
Capillary action of the developer 
draws the dye through any openings 
in the casting. 





Conclusion 


In presenting this review, we have 
tried to make it touch upon all of 
the most important developments in 
the field of materials engineering, 
but have not tried to enumerate all 
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of the hundreds of improvements 
which are made in any normal year. 

Most of the developments described 
here have been covered in more com- 
plete detail in MATERIALS & METH- 
Ops during the past 12 months or 
will be given more comprehensive 


treatment in a forthcoming issue. 

It is likely that these developments, 
important as they are, will be some- 
what dwarfed by the new things to 
be revealed during the next year with 
progress and development spurred on 
by the needs of our defense program. 
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Solders and Brazing Materials 


In compiling this data an effort has been made to give a fairly representative list of available compositions and their suppliers. 
There are many others, and the selection has been arbitrary to a degree and does not imply that products not included are in any 


way inferior to those listed. 


This is the first of two File Facts on the subject. The second installment will appear next month. 


This table is adapted from data to appear in the book “Materials Technology for Electron Tubes’, by W. H. Kohl, to 


be published by Reinhold Publishing Corp. 





Name of Material 
and Supplier 


% Composition 


| Melt. P. | 
Flux | Deg F | Deg F | 


Comments 





Fusible Alloys 





Cerrolow—105 


Bi 42.9, Pb 21.7, Sn 


8.0, 
Cd 5.0, In 18.3, Hg 4.0 


Pretinning required on all Cerro 
alloys. Acid Flux gives best results 
with bi-alloys. 





Cerrolow—117 


Bi 44.7, Pb 22.6, Sn 8.3, 
Cd 5.3, In 19.1 





Cerrolow—117B 


Bi 44.7, Pb 22.6, Sn 
Cd 5.3, In 16.1 





Cerrolow—140 


Bi 47.5, Pb 25.4, Sn 
Cd 9.5, In 5.0 





Cerrolow—136 


Bi 49.0, Pb 18.0, Sn 
In 21.0 





Cerrolow—136B 


In 18.0 





Bi 49.0, Pb 18.0, Sn 15.0, | 





Cerrolow—147 


Bi 48.0, Pb 25.6, Sn 12.8, 
Cd 9.6, In 4.0 





Woods Metal 


(a) Bi 50.0, Pb 25.0, Sn 12.5, 
Cd 12.5 

(b) Bi 50.0, Pb 24.0, Sn 14.0, 
Cd 12.0 











Cerrolow—174 


Bi 57.0, Sn 17.0, In 26.0 





Bi-Pb-Cd 


Bi 51.6, Pb 40.2, Cd 8.2 





























Newton's Alloy 


(a) Bi 52.5, Pb 32.0, Sn 15.5 
(b) Bi 50.0, Pb 31.3, Sn 18.8 





Darcet’s Alloy 


Bi 50.0, Pb 25.0, Sn 25.0 





Rose’s Alloy 


(a) Bi 50.0, Pb 28.0, Sn 22.0 
(b) Bi 46.0, Pb 20.0, Sn 34.0 








(a) B-Sealing solder for wiped. 

















| 


| 


Cerroseal—35 C.D.P. 





| Alkali-Resistant Solder 


Sn 50.0, In 50.0 


Low vapor pressure, adheres to 
glass, metal, mica, quartz (and 
glazed ceramic). 








Sn 37.5, Pb 37.5, In 25.0 





Strong and corrosion resistant. 





Cerrotru C.D.P. 


Bi 58.0, Sn 42.0 
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Bi 60.0, Cd 40.0 





| Bi-Cd-Eutectic 


}.| | Sn-Cd-Eutectic 





291 








Sn 67.8, Cd 32.2 
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(Continued on page 99) 
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Another cost-saving advantage for users of 


Bsa.W 


TUBING... 


You have a wide choice of 
B&W 
MECHANICAL TUBING 


TYPES—Seamless (hot finished, cold 
drawn or rocked.) Welded (from 
hot or cold rolled strip.) 
GRADES—Carbon, Alloy, and Stain- 
less Steels. 

S$IZES—Up to 9-5/8” O. D. in full 
range of wall thicknesses. 

QUALITY —Open-hearth and electric 
furnace steels, including aircraft and 
magnaflux qualities. 
CONDITION—Unannealed, annealed, 
tempered, normalized, or otherwise 
heat-treated as required. 

SURFACE FINISHES—As rolled, as 
drawn, as welded, flash removed, 
turned, scale-free, and polished. 
SHAPES—Round, square, rectang- 
ular, oval, streamlined, and special 
shapes. 

FABRICATION—Upsetting, expand- 
ing, bending, safe-ending, and 
machining. 


THE BABCOCK & WILCOX TUBE COMPANY 
General Offices: Beaver Falls, Pa. 


Plants: Alliance, Ohio, and Beaver Falls, Pa. 


Sales Offices: Alliance, Ohio * Beaver Falls, Pa. * Boston 16, Mass. 
Chicago 3, tll. * Cleveland 14, Ohio * Detroit 26, Mich. * Houston 2, Texas 
Los Angeles 15, Calif. © New York 16, N. Y. © Philadelphia 2, Pa. 

St. Lovis 1, Mo. * San Francisco 3, Calif. * Syracuse 2, N. Y. 
Toronto, Ontario * Tulsa la 
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NUMBER 204—(Continued) SOLDERS AND BRAZING MATERIALS 
Name of Material Melt. P. | Flow P. | 
and Supplier % Composition Flux Deg F Deg F Comments 
Soft Solders 
Pure Indium — In 100.0 — 313.5 313.5 | Very expensive, rarely used. 
Alkali-Resistant Solder Si In 50.0, Nog . A 360 a Strong and corrosion n resistant. — 
Eutectic Soft Solder Sn 61.9, Pb 38.1. ee Te oe ee —. 
Lead-Tin Solder Sn 60.0, Pb 40.0 : ae eerie. 914 | 2 a 
Sn 50.0, Pb 50.0 ey Gas ae” ae a eee SSS 
Sn 45.0, Pb 55.0 eed ae i eT am 
Sn 40.0, Pb 60.0 mans ie Tee ee bes oe hte 
Sn 35.0, Pb 65.0 — | 361 | 476 | pe aN 
Sn 30.0, Pb 70.0 — | 30 | 41 | | — 
Sn 25.0, Pb 75.0 as Seer om 
‘Sn 20.0, Pb 80.0 ot ae + a) ee 
| Sn 15.0, Pb 85.0 — | 361 | 550 em 
‘Sn 10.0, Pb 90.0 ey ae 570 hee «3 
Sn 5.0, Pb 95.0 he ee : 
‘Lead-Tin-Antimony Solder | Sn 25.0, Pb 73.7,$b096 | — | 363 | 504 oe eT ee 
‘Sn 20.0, Pb 79.0, Sb 1.0 a 517 — 
Sn 34.5, Pb 64.1, Sb 1.25, ~~ 363 — | E-Wiping Solder (Bell System) 
As 0.11 
| Sa 40.0, Pb 58.0, Sb “rat two, Lae 448 Pie 
|'Sn 35.0, Pb 63.2,8b18 | — | 365 | 470 | bl 
ve ‘ ‘e 1 30.0, Pb 68.4, Sb 1.6 | = | 365 | 482_ a > eects 
Alkali Resistant Solder ry Pb 75. 0, In 25. 0 | A 446 — | Strong and corrosion fesistant. 
fe Te .. ~aachapeiseepmE ® Sn 100. O- val r vial A | 450 450 Shrinks. Ce Sn alloys brittle. ‘low 
| strength, rarely used. 
Sn 95.0, Sb 5.0 — 450 464 Sweating Cu tubing joints. 
Lead-Silver Eutectic Pb 97.5, Ag 2.5 <a tiiarrs ing ved 25920 st end ook 
ee | Pb 94.0-95.0, Ag 6.05.0 | A | 579 | 715 ee 
Sn 1.0, Pb 97.5, Ag 1.5 = | oe 588 vl 
“8 Rr 2) OU AULTIOON ea GES Sec er — 
Pure Lead Pb 100.0 — | 621 621 — 
Tec” = B&H. | Cd 95.0, Ag 5.0 Yeah (ie ba OR i . 
Intermed. Solder _—*C.A. | Sn 75.0, Ag 20.0, Cu 3.0, ~ A 4a-752. | = . | Allow/time for Sa. to diffuse. 








Zn 2.0 
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FLUXES 


ode 


\ (1) Liquid: 40 pt zine chloride + 
4 


pt water 


(To be 


20 pt ammonium chloride + 


(2) Paste: 90 pt petrolatum + 10 pt ammonium chloride 
(3) Solution of resin in alcohol 


NU Braze Wonderflux No. 
Handy Flux (fluid 1100 to 


T) (1 
(23 Borax applied dry 
E Hydrogen 


M Marvel (1450 to 1900 F), 


4 


SH 
1600 F) H.&H. 


10 pt powdered borax +- 1 pt boracic acid 


A.R.S. 


continued next month) 
Low Temperature Flux No. 1100, A.P.W. 


A.P.1 

A.P.2 All Purpose Flux No. 1200, 
Le Handy & Harman, 
SUPPLIERS 

American Platinum Works 


Cerro de Pasco Copper Corp. 
General Plate Div. 

Handy & Harman 

Indium Corp. of America 
Sherman & Co. 


A.P.W. 
H.&H. 


Code 


A.P.W. 
C.D.P. 
G.P. 
H.&H. 
I.C.A. 
SH 


Original compilation by R. O. Mclntosh, Westinghouse Research Laboratory, 1943. 
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Revised compilation by W. H. Kohl, Collins Radio Co., Research Div., 1950. 
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Corrugated clear PLEXIGLas 
panels, 42” x 60" x .125" 
are installed as large windows 
in the new foundry wing of 
DeLaval Steam Turbine Com. 
pany, Trenton, N. J. The panels are lapped in with 
a ane asbestos sheets of the same corrugation and 
are bolted directly to these panels. This sash-free 
installation and the shatter-resistance of PLEXIGLAS 


“Slamming, Jolting Trucks 
Smashed Windows Wholesale tinct ce 


UNTIL WE GLAZED Wilt PLEXIGLAS” 















Shown here is what used to be a “high breakage area” in the DeLaval Steam Turbine 
Plant. Trucks and other mechanical equipment continually smashed glass in doors and 
windows—kiting maintenance costs and accident hazards—until PLExicLas glazing 
was installed. Now management reports replacements practically zero. 


Wherever window breakage is a safety problem— In industrial plants, housing projects, schools 
or maintenance costs are high—you need PLEXIGLAs. and hotels, PLExicLas is paying for itself over 
It takes a hard, direct blow to break this tough and over again in savings on glazing replace- 
acrylic plastic, and even then it does not shatter. ments. Put this Outdoor Plastic to work for you. 
And because of its lightness, PLexicLas can be Write today for full details of optically clear, 
installed quickly, safely and with a minimum of patterned or corrugated translucent PLEXIGLAS 
support—even in large-area openings. for glazing. 


SEND FOR FREE DETAILS NOW 
“GLAZING WITH PLEXIGLAS” 
gives interesting details on applications, 
workability and economies. Get your 
free copy today. 


Prexicias is a trade-mark, Reg. U.S. Pat. Off. and 
in principal foreign countries. 


CHEMICALS FOR INDUSTRY 











HOW & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 















Canadian Distributor: Crystal Glass & Plastics, Ltd 
54 Duke Street, Toronto, Ont. 
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Polyvinyl Chloride Plastic 


A noninflammable, unplasticized poly- 
vinyl chloride plastic which can be ma- 
chined, formed and welded has been an- 
nounced by American Lucoflex, Inc., 767 
Fifth Ave., New York 22. 

Outstanding properties of the new ma- 
terial, Lucoflex, are said to include ease of 
fabrication and machinability, dimensional 
stability, chemical resistance, serviceability, 
and good physical and electrical properties. 

Available as a bulk resin, or in the form 
of sheets (from 0.01 to 1 in. or more in 
thickness) rods and tubing, the new type 
plastic is translucent in thin, and opaque in 
thick sections. Its. specific gravity is about 
1.4, and its heat resistance, like most thermo- 
plastics, is relatively low (softening point 
to 177 F). 

Primarily an industrial plastic, the new 
material is said to have proved successful 
in such applications as valves and pipe fit- 
tings, tank linings, fume and exhaust sys- 
tems, electroplating hoods, ferric cyanide 
cells, bearings and gears for acid-processing 
equipment, and insulators. 


Age-Hardening Alloys 


Designed for industrial and jewelry appli- 
cations, the 715 and 720 manganese age- 
hardening alloys announced by the General 
Plate Div. of Metals & Controls Corp., 
Attleboro, Mass., are said to be easily fabri- 
cated, welded and soldered. 

Both alloys are nonmagnetic and have 
resistance to corrosion which is comparable 
to that of 18% nickel silver. Because of the 
high electrical resistance of these alloys, they 
are reported to be ideal for resistance weld- 


According to the manufacturer, the alloys 
have a wide range of application in the 
industrial and jewelry fields. High elastic 
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limits and great strength have made 715 
and 720 good materials for springs, dia- 
phragms, bellows, clips, and small parts of 
intricate shape. The 715 alloy finds wider 
application in the jewelry industry, while 
the 720 is more generally used in industrial 
applications. 

Priced competitively with other age- 
hardening alloys, these alloys are available 
in both solid form and composite metals, 
and in sheets, wire and tubing. 


Hot Working Die Steel 


A newly developed hot working die steel 
is now being marketed in the form of solid 
press dies, insert dies, upsetter dies, and 
punches by Heppenstall Co., 4620 Hatfield 
St., Pittsburgh 1, Pa. 

Although it resists the plastic flow of hot 
metal during press forging operations, the 
new steel, called Prestem, is said to develop 
a minimum amount of heat checking, which 
is the cause of fatigue failure. Other char- 
acteristics claimed by the manufacturer in- 
clude ready machinability at comparatively 





CONTENTS 

PAGE 
Materials . 101 
Parts & Forms .. Dihv blind 
Coatings & Finishes ..............0cccccccee 102 
Heating, Heat Treatment .................... 106 
Cleaning & Finishing 110 
Welding & Joining . 116 
Forming & Machining . a Oe 
Testing & Control 120 
General 124 











high hardness, high impact resistance, and 
ability to be water cooled during press 
forging operations. 

Prestem is marketed in three general 
hardness ranges: 

(1) “A” hardness with a 2.95 to 3.10 
Brinell ball diameter and a 41 to 45 Rock- 
well C. 

(2) “B” hardness with a 3.15 to 3.30 
Brinell ball diameter and a 36 to 40 Rock- 
well C. 

(3) A prehardened, untempered state 
with a hardness range of 3.10 to 3.25 Bri- 
nell ball diameter and a 38 to 42 Rockwell 
C for customers’ tempering after machining 
to a precipitation hardness beyond ma- 
chinability. 

When dies are tempered at 950 F by the 
customer, a hardness range of 2.90 to 3.00 
Brinell ball diameter and a 45 to 48 Rock- 
well C will result. If tempering is accom- 
plished at 1050 F, the hardness range will 
be 2.70 to 2.85 Brinell ball diameter and 
a 49 to 52 Rockwell C. 

It is predicted that Prestem will be 
particularly useful as a solid die or insert 
die for those drop forge plants which pro- 
duce press and upsetter forgings for the 
automotive, aviation and farm implement 
industries. 
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Large Centrifugal Castings 


New equipment to produce larger sizes 
has been added to the centrifugal casting 
department at American Non-Gran Bronze 
Co., Berwyn, Pa. 


The company now offers centrifugally 
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(CONTINUED) 








Sizes of these centrifugal castings are indi- 
cated by the 1-ft scale. 


cast liners, sleeves, rolls, rings, bushings, 
etc. in bronze alloys—rough or machined 
—up to 12 in. o.d. and 13 in. in length. 


Electrical Insulators 


All types of Teflon insulators for high 
voltage, high temperature, and high or 
ultra high frequency service in television 
transmitters, radio, radar, and other electrical 
equipment are now being fabricated by The 
Teflon Products Div., United States Gasket 
Co., P. O. Box 93, Camden, N. J. 

Teflon (tetrafluoroethylene resin) is said 
to have a power factor of less than 0.0005 
and a dielectric constant of 2.0 over the 
entire frequency range in use today. It 
has excellent dielectric and mechanical 





These Teflon insulators are among the many 
different kinds now being produced for 
electrical applications. 
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strength and, according to the manufacturer, 
is serviceable throughout a temperature 
range from -90 to 500 F. 

Teflon is said to be tough, resilient, 
chemically inert, has zero water absorption, 
and is unaffected by outdoor weathering. 


Expansion Joints 


New expansion joints now being manu- 
factured by Teflon Products Div., United 
States Gasket Co. P. O. Box 93, Camden, 
N. J., have been designed for use where 





This Teflon expansion joint is completely 
impervious to chemical attack. 


thermal expansion, vibration or other con- 
ditions demand a flexible, chemical-proof 
piping section. 

Fabricated by a special process, these 
tough, heat resistant, solid Chemiseal Teflon 
joints are reported to accommodate axial 
contraction and expansion or any reasonable 
amount of misalignment or vibration with- 
out danger of cracking. Impervious to chem- 
ical attack, the expansion joints are designed 
for 125-lb pressure and are serviceable 
throughout the temperature range from 
-150 to 400 F. 

Available for all types of equipment and 
for a wide variety of operating conditions, 
the new joints are normally supplied with 
suitable integrally-gasketed flanges drilled 
to 150-lb ASME standard. 


Neoprene Covers 


Barrel and drum covers of tough 
Neoprene-impregnated paper are now being 





manufactured by Chase Bag Co., 309 W. 
Jackson Blvd., Chicago 6. 

Manufactured from special paper—heavy, 
creped kraft containing a small percentage 
of Neoprene synthetic rubber—the covers 
are made by combining Neoprene latex 
with paper pulp. The Neoprene, it is said, 
adds greatly to the finished paper’s wet 
strength, and imparts resistance to sunlight, 
oils and chemicals. 


Coatings & Finishes 


Protective Coating Base 


A new baking-type intermediate coating 
that is expected to form a versatile base for 
a whole new field of protective coatings has 
been developed by the Chemical Dept., 
General Electric Co., Pittsfield, Mass. Desig- 
nated as R-108, the new coating base is 
said to combine outstanding chemical resis- 
tance with flexibility and heat resistance. 

According to the manufacturer, the new 
intermediate is compatible with a variety 
of coating resins. Protective coatings form- 
ulated with it possess the characteristics of 
the intermediate, which include resistance to 
alkalies, acids, oxidizing agents, solvents and 
salts. 

Designed to permit formulation of coat- 
ings that combine the outstanding proper- 
ties of both vinyl and conventional phenolic 
coatings, R-108 is expected to be especially 
useful as a coating for drums, food contain- 
ers, tank cars, chemical tanks and process 
equipment appliances. 

Standard equipment and conventional 
techniques can be used for applying and 
baking these new coatings. 





impregnating Varnish 


Frederick S. Bacon Laboratories, 172 
Pleasant St., Watertown, Mass., have devel- 
oped a new impregnating varnish which is 
said to withstand temperatures as low 4s 
—70 F without cracking. 

Called ABC Impregnating Varnish, the 
new oil-resistant product was developed to 
meet low temperature requirements in aero- 
nautical and military electronic applications. 
The physical properties of the varnish ap- 
plied to brass strips and cured one hour at 
150 F and another hour at 212 F are indi- 
cated by the following data: 

1. No change in appearance after a 48-hr 
immersion in chlorinated diphenyl, Acryloid 
Resin dissolved in dioctyl sebacate, petro- 
leum-base lubricating oil, or fluorecarbons. 

2. No change after cold crack test ol 
15 min at 150 F, 15 min at -70 F and 15 
min at 150 F, and 15 min at -70 F. 

Average electrical properties of the new 


MATERIALS & METHODS 
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Now, more than ever before, America must 
make full use of its steel-making capacity and 
conserve its natural resources. Now, more 
than ever, there is national significance in the 
phrases, “Make a ton of sheet steel go farther” 


and “Make your product last longer.” 


These low-alloy, high-tensile steels do “make a 
ton of sheet steel go farther”—for their inher- 
ently higher strength is 50% greater than mild 
carbon steel. That means, in turn, that 25% 
less section can be used with safety, and where 


rigidity is important, this can usually be 
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compensated for through slight design change. 


“Make your product last longer” is no idle 
claim. The much greater resistance of 
N-A-X HIGH-TENSILE to corrosion, abrasion, 
and fatigue assures longer lasting products 
even at reduced thickness. 


Explore the potential economies to be derived 
from the use of low-alloy, high-strength steels— 
and then specify them. Their use can add mate- 


rially to our national conservation program. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division, Ecorse, Detroit 29, Michigan 


Prooucer 
oF 





Poo. a 
HIGH-TENSILE 
STEEL 
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to form these parts... 
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HITCHINER 


PRECISION INVESTMENT CASTINGS 


may be the 





to form many of YOUR 


small, intricate parts 


HITCHINER MANUFACTURING (CO., INC. 


Manchester, N. H. 
Sales Office: 967 Farmington Ave., West Hartford 7, Conn. 
AGENTS IN ALL PRINCIPAL CITIES 
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varnish include a dielectric strength (1/16 
in. thick) of 500 v/mil, a dielectric con- 
stant (60 cycles) of 3.3, a power factor (60 
cycles) of 0.016, and a loss factor (60 
cycles) of 0.05. 


Aluminum Brightening 


Development of a new and inexpensive 
process for brightening aluminum and its 
alloys has been announced by Kaiser Alumi- 
num & Chemical Corp., 1924 Broadway, 
Oakland 12, Calif. 

Kaiser Bright Dip uses a simple flow 
work pattern and a low acid concentration 





The deep-drawn aluminum container at lefi 
has been given the Kaiser Bright Dip 
treatment. 


bath which is easily maintained by inexpen- 
sive periodic additions of the active com- 
ponents to give it unusually long life. As 
much as 90 sq ft of aluminum surface is 
said to have been processed per gallon of 
solution with only slight additions. 

According to the manufacturer, the new 
method enhances the appearance of all 
aluminum alloys, and is particularly ef- 
fective on high purity aluminum. 

Chief uses for the new process are bright- 
ening mill-finish sheet, brightening articles 
for anodizing and dyeing, increasing total 
reflectivity of buffed articles, and brighten- 
ing articles without buffing. 


Protective Zinc Coating 


A new method of cold galvanizing {of 
surface protection of steel and iron has 
been announced by the Chase Chemical 
Corp., 40 W. 29th St., New York 1. 

Utilizing Zinkrich cold galvanizing com- 
pound, the new process is said in many 


MATERIALS & METHODS 
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| STRENGTH, DENSITY 
> MACHINABILITY, 
QUALITY 


JANUARY, 1951 


SUPPLIED BY— 


MEERANITE. 
CASTINGS 


In the manufacture of heavy-duty equipment, Wiede- 
mann Machine Company, Philadelphia, Pa., outlined 
their requirements as designated above. Upon review- 
ing these needs as fundamental in the design of certain 
components of their products, Wiedemann engineers 
specified Meehanite castings for the turrets and many 
smaller castings in their line of turret punch presses. 
Both the press and a close-up view of the Meehanite 
upper turret casting are shown. 

This is another example of the superior engi- 
neering properties and recognized quality of 
Meehanite castings meeting important manufactur- 
ing needs. Meehanite means better castings, so 
whenever you need better castings, consult your 
Meehanite foundry first. 

Write for our new sound slide film entitled 
“Meehanite Castings Serve all Industry,” a fast- 
moving, 30-minute record of Meehanite casting 
applications. 





WHEN YOU NEED “EXTRAS” IN QUALITY OR PROPERTIES 
CONSULT ANY OF THE FOUNDRIES LISTED BELOW 


NS eer Pa Mahwah, New Jersey 
The American Laundry Machinery Co.............. Rochester, New York 
ee ries. 2. oe te ead bs bese sees svete eee ee Detroit, Michigan 
rs Pe 2. Leet abscess cee ceesenee St. Louis, Missouri 
Barnett Foundry & Machine Co...........eeeeeeee Irvington, New Jersey 
he ieee ae. pa ct oeebae Hastings, Mich. and Toledo, O. 
Se PEM pb bi dca ge csedacécete's Providence, Rhode Island 
ee ee ee Peet ee :.Birmingham, Alabama 
Crawford & Doherty Foundry Co........... 600 eeeee Portland, Oregon 
The Cooper-Bessemer Corp...... Mt. Vernon, Ohio and Grove City, Pa. 
eT, ww os te cc cre cee oeleau Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co.............Florence, New Jersey 
Fulton Foundry & Machine Co., Inc...........550 eee Cleveland, Ohio 
General Foundry & Manufacturing Co...........-.5056- Flint, Michigan 
TE ei cee e ccc cnc n ee cee Cmne Chicago, Illinois 
The Hamilton Foundry & Machine Co...........5.-e00 0s Hamilton, Ohio 
Johnstone Foundries, Inc.............0e0000- Grove City, Pennsylvania 
Kanawha Manufacturing Co....2........0005- Charleston, West Virginia 
RE a SS A oe a ae re Milwaukee, Wisconsin 
SN, ee a wale eb uAeT Los Angeles, California 
ee Me Re a act icc eto et 004s eee te 08h > 66 ee Orillia, Ontario 
eo oo. cise cebanes 660 Gea me wall Hamilton, Ontario 
I I i Sk no. 6, cna eaeile ie eon Bridgewater, Massachusetts 
Nn ec eee se eeoes . -Buffalo, New York 
Rosedale Foundry & Machine Co............... Pittsburgh, Pennsylvania 
Ross-Meehan Foundries................c0eeee Chattanooga, Tennessee 
Bm ree: PRONE Gees ain ac cecccectececcceseeenens Dover, Ohio 
I UII TI, Hah xc e 6c cccunond@eeeeess Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co.............008- Denver, Colorado 
Traylor Engineering & Mfg. Co...........50055 Allentown, Pennsylvania 
Valley tron Works, Inc... 1.2.0.5... ecceeeeveceess St. Paul, Minnesota 
Re ee tk et kh bee Oe mee Oakland, California 
Warren Foundry & Pipe Corporation........... Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above.” 


WULEPVANVITE. 


NEW ROCHELLE, N. Y. 
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CUT PRODUCTION and (‘0 OTC 
: MAINTENANCE 
with FACTORY-ASSEMBLED Pangborn UNITS! 


These inexpensive, ready-to-use Blast Cleaning ‘ond Dust 
Collecting units earn you extra profits where custom- 


built equipment is not practical. 


BLAST CLEANING CABINET 


cleans metal parts, removes rust, scale, grime, 
dirt, paint, etc., in a few seconds. Ideal 

unit for producing clean, smooth 

surface on pieces up to 60” x 36”. 












BLAST CLEANING MACHINE 


for maintenance and many other uses including the re- 
moval of rust, dirt, scale, etc. Economically cleans large 
objects such as tanks, bridges, structural work prepara- 
tory to painting. Six sizes, stationary or portable. 


BLAST CLEANING MACHINES 
_ $170.00 and UP 





UNIT DUST COLLECTOR 


traps dust at its source, minimizes machine breakdowns, 
reduces housekeeping and maintenance costs. 

Solves many grinding and polishing 
nuisances and material losses. 


UNIT DUST COLLECTORS 
_ $286.00 and UP 


; 
HYDRO-FINISH CABINET 


uses liquid blast, eliminating dust, and reduces 
costly hand polishing, cleaning and finishing of 
molds, dies, tools, etc. Removes scale, discolora- 
tion and directional grinding lines, prepares sur- 
faces for plating and coating. Holds 

tolerances to .0001”. 


HYDRO-FINISH CABINETS 
_ $1295.00 and UP 















Look to Pangborn for the Latest Developments in Dust 
Control and Blast Cleaning Equipment 


ANGBORN CORP.,1700Pangborn Bivd., Hagerstown, Md. 
Gentlemen: Please send me further information on— 


() BLAST CLEANING CABINETS 
C] BLAST CLEANING MACHINES 


C} UNIT DUST COLLECTORS 
C) HYDRO-FINISH CABINETS 


ee ee ee ee oe eee eeee 
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1 am interested in the possibility of using one of these machines ee rr 





New Materials 
and Equipment 


cases to exceed the performance of other 
surface protection techniques. 

Advantages claimed for the process are: 

1. Zinkrich, when applied to steel or iron 
surfaces, creates an electro-chemical union, 
thus allowing zinc to become galvanized 
to the base metal’s surface, and giving a 
thicker protective coating. 

2. The compound provides electrical con- 
tinuity through its layers of zinc. 

3. In cases where the compound is ap- 
plied directly onto adhering rust, it induces 
the rusted area to create its own protective, 
non-flaking coating, thus arresting further 
rust. 

4. Zinkrich is applied directly to the 
surface of the object with an ordinary paint 
brush, electric spray gun or cold dip. 


Alkyd Paint Resins 


Three new alkyd paint resins designed 
for industrial and architectural finishes have 
been announced by the Chemical Dept., 
General Electric Co., Pittsfield, Mass. 

According to the manufacturer, GE Glyp- 
tal Resin 7310 is a rapid tough-baking 
vehicle for industrial type finishes which 
has excellent weather resistance and color- 
retention properties. It is recommended fot 
a wide variety of metal products, including 
farm machinery, machine tools, gasoline 
pumps, and air-drying enamels. 

Combining excellent adhesion, gloss and 
color-retention with chemical resistance, 
weather resistance and flexibility, a second 
resin, Glyptal Resin 2522, is utilized in heat 
resistant paints for stoves, air-drying finishes 
for room interiors, and home appliance 
paints. 

The third resin, Glyptal Resin 7300, is 
a general purpose alkyd with improved gloss 
retention designed for architectural appli- 
cations. 


Heating, Heat Treatment 





Electric Heat Treat Furnaces 


An addition to the Temco line of heat 
treating and laboratory furnaces, a new 
wired control panel is now being manu- 
factured by Thermo Electric Manufacturing 
Co., 493 W. Locust St., Dubuque, Iowa. 

The panel houses the temperature con- 


MATERIALS & METHODS 
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* ROTOBLAST TABLE- 
ROOM (above) cleans 
the entire output of an 
air blast room in 40% 
less time and practi- 
cally eliminates break- 


age of delicate castings. 


ROTOBLAST 


saves you money these 
: five ways: 


SAVES LABOR: one roTOBLAST mo- 


chine and operator can do as much as a two-man 
crew and old-fashioned equipment. 


SAVES SPACE: In many cases, one 


ROTOBLAST machine replaces five or more 


Sf > 


? 


J 


J 


old-fashioned machines, requires less space. 


SA VES TIME: Cases on record prove 
, ROTOBLAST can cut cleaning time up to 95.8% 
compared with old-style methods. 


SAVES POWERS Modern ROTOBLAST 


uses but 15-20 h.p. compared to old-fashioned 
equipment requiring 120 h.p. for same job. 


SA VES TOOLS: On work cleaned with 
ROTOBLAST, cutting tools last up to 2/3 longer 
3 because no scale is left to dull edges. 

All these savings mean 
INCREASED PROFITS for you! 


how HUTOBLAST 
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@ROTOBLAST BARREL (above) at 
General Foundries does work of 4 
tumbling mills in Yq less time with a 
saving of 36 man-hours per day. 


ap 
a2 
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Cleaning 
SAVES $250 2 day 


for General Foundries 


in MILWAUKEE 


N O COST-CONSCIOUS executive can shrug off the kind 
of savings General Foundries in Milwaukee has racked 
up since the installation of Pangborn ROTOBLAST. 
Two hundred and fifty dollars daily savings amounts 
to more than $50,000 saved annually in regular 
foundry operations. Here’s the story in a nutshell! 


One RoTosLastT Barrel with one operator working 
one nine-hour shift replaced 4 tumbling mills with two 
operators working two nine-hour shifts; and a ROTo- 
BLAST Table Room took over the work of an air blast 
room, saving $100.80 every day on labor and com- 
pressed air costs alone. 


WHAT ABOUT YOUR PLANT? 


Chances are blast cleaning costs you $5000 to $10,000 
too much each year. Investigate Pangborn RoTo- 
BLAST as General Foundries did. Let a Pangborn 
engineer show you how ROTOBLAST can increase pro- 
duction and save you big money every year. 


WRITE TODAY for Bulletin 214. It contains the com- 
plete story and shows typical installations. Included 
are specifications and a list of prominent users like 
General Electric, Westinghouse and others. Address 
your letter to PANGBORN CORPORATION, 1700 Pang- 
born Blvd., Hagerstown, Maryland. 


Accurate Records Prove ROTOBLAST 
Makes Important Savings on: 


LABOR: With ROTOBLAST, General Foundries cut 
cleaning time daily from 54 to 14 man-hours——$ 100.80 
saved per day. 

BREAKAGE: On extremely fragile castings General 
Foundries reduced breakage 83%, saving $150 a day. 
FINISH: Thorough removal of all burnt-in sand makes 


machining easier. Saves customers money. 


Look to Pangborn for the Latest Developments in Blast Cleaning and Dust Control Equipment 


MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 


BLAST CLEANS CHEAPER with 
the right equipment for every job 
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IF YOU'VE A 


SPINNING JOB 


‘A PRECISION PROBLEM 





USE THIS “EXPERIMENTAL SHOP” 


OF OVER 100 LEADING FIRMS 
AND RESEARCH INSTITUTES 


For faster production of jet parts, TV —=— 
cones, or experimental designs, call Teiner. 
\\\s Capacity is immediately available for sheet metal 


working and spinning of all metals. 


\ 
cones, power tools for spinnings up to 16 ft. “ 


Automatic machines for TV | PA 


and facilities for handling stainless steel and new 


Timken alloy can be applied to your fabrication needs. 


‘ 
For shrouds, reflectors, hemispheres, guards, 


baffiles, conical, spherical or parabolic 


shapes, flanged or dished heads or special designs, send 


samples or drawings for prompt estimates. 


oo” 


— Consult Teiner 


Save tine and money 





COMPANY, INCORPORATED 
134 TREMONT ST., EVERETT 49, MASS. _ Tel. EV 7-7800 
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troller, together with the load carrying re- 
lay, thermocouple lead, and fused discon- 
nect switch which enables the user to mere- 
ly attach it to the furnace and make two 
connections, one to the furnace and one to 
the electric line. 

Either an automatic electronic pyrometer- 
controller or a manually operated controller- 
indicator can be used in the control panel. 
The electronic controller permits the opera- 
tor to pre-set the control for required tem- 
perature, which is said to be automatically 
maintained, while the manual control al- 
lows the operator to regulate temperature 
by adjustment of the control knob. 


Protective Atmosphere Generator 


A new Monogas generator has been added 
to the line of protective atmosphere equip- 
ment manufactured by Westinghouse Elec 
tric Corp., Box 2099, Pittsburgh 30, Pa. 

Monogas is a non-decarburizing neutral 
atmosphere which consists essentially of 
nitrogen and small amounts of hydrogen 





This new Monogas protective atmosphere 
generator is designed to effect greater oper 
ating efficiency. 


and carbon. Carbon dioxide, oxygen and 
water vapor are removed. It is usually 
produced by scrubbing carbon dioxide from 
an Exogas atmosphere, a process requiring 
both an Exogas generator and a COs scrub- 
ber. 

The new Monogas generator unit is 
packaged to include the generator and scrub 
ber as one unit. As a result, the waste heat 
of combustion in the Exogas generator is 
utilized in reboiling the CO. scrubbing 
chemical. This elimination of an outside 
heat source is said to increase the operating 


MATERIALS & METHODS 
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PRODUCT DESIGN 


This ram head — part of a tractor mounted 
hydraulic loader — is subjected to heavy loads and 
impact shocks. Because of these service conditions 


the part must have great durability. 


Conversion to a foundry engineered steel casting, 
through cooperation of manufacturer and steel 
foundry, improved the durability, reducing re- 
placements to almost nil. Cost of the part was cut 
approximately 20%; appearance — important be- 


cause of the conspicuous position of ram head on 








STEEL FOUNDERS’ (: 


920 Midland Building 


1951 


STUDIES @ NO. 








loader—was greately improved, and weight cut 6%. 
* * co] 

Here is another example of the engineering team- 
work in design and redesign of parts which is 
resulting in greater serviceability and lower costs 
with steel castings. 

This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by the Steel Founders’ Society 
of America. 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 





uilld With Steel Castings 
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IRIDITE 


SAVES ZINC 


IN BRIGHT FINISHING 








This new, chromate, bright-type finish for 
automatic zinc plating can be applied to zinc 
plate of less than .OOO!” thickness! It’s bluish 
bright or yellow iridescent in appearance, 
according to your needs. Resists corrosion, 
finger marking, staining. 





Costs Less To Use —Cost per square foot of treated 
surface ranges from as low as 3/100c for mill-plated 
strip to only 1/10c on piece parts. Your present 
automatic plating cycles present no problem since the 
solution is completely flexible and can be adapted to 
any available immersion period, up to more than a 
full minute. And we've eliminated the need for 
a bleaching rinse after lridite. One dip does it alll 
No close controls or special equipment needed. 










Costs Less To Ship—The raw materials are a 
combination of liquid and powder, so you actually 
save up to 25% in shipping costs . . . and 

you have fewer carboys to handle. 















4 < 
Many manvfacturers have already tested and eo 
specified this new Iridite finish for all types of 
zinc-plated products. You will, too, once you've 


seen and tested it for yourself. Write today for 


full information and free samples. Or, send us a Approved 
sample of your product for free test processing. sane 


specifications. 


ALLIED RESEARCH 
PRODUCTS, INC. 


4004 EAST MONUMENT STREET 
BALTIMORE 5, MD | 
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efficiency of the unit considerably. Units 
are available in sizes ranging from 500 to 
15,000 cu ft per hr. 


Radiation Measuring Instruments 


A completely integrated series of radia- 
tion measuring instruments for recording 
temperatures from 125 to 7,000 F has been 
developed by Minneapolis-Honeywell Regu- 
lator Co., Wayne and Roberts Ave., Phila- 
delphia 44. 

The Radiamatic Series is said to cover 
measuring of temperatures in destructive 
atmospheres, of large surface areas, where 
work moves or rotates, or where tempera- 
tures are above thermocouple range. In- 
cluded in the series is a low-intermediate 
radiation pyrometer with a calcium fluoride 
lens for temperatures from 200 to 1200 F, 
an intermediate with a fused silica lens for 
800 to 2300 F, and a high pyrex lens for 
1000 to 3200 F. 

A low-range model chiefly for measuring 
moving object temperatures from 125 to 
350 F is another feature of the series, while 
a third part is composed of a small target 
model for 1700 to 3200 F and a very high 
model for 3000 to 7000 F, for exceedingly 
small objects. 


Cleaning & Finishing 





Tumbling Machine 


Designed with an increased capacity for 
grinding, deburring and finishing metal 
parts, a new tumbling machine is now being 
offered by the Grav-i-Flo Corp., 400 Nor- 
wood Ave., Sturgis, Mich. 

With its two 24-in. by 40-in. I.D. com- 
partments, the new machine is rated to 
handle a 30% larger work load than com- 
parable machines occupying the same square 
feet of floor space. Other improved features 
of the tumbling machine are said to include: 

1. Compartments are furnished with 4- 
in. plate unlined or \4-in. plate rubber 
lined. 

2. Doors have locks with manually re- 
leased safety stops to provide pressure 
relief. 


(Continued on page 113) 
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Made from BTR oil-hardening tool steel, this die recently pro- 
duced 7,953,632 bottle caps before redressing was needed. 
Photo courtesy of R. M. Hollingshead Co., Camden, N. J. 


BTR BLANKS AND FORMS 100,000 


BOTTLE CAPS IN 


High-Production Die Still Going 
Strong After Four Years’ Service 


takes a long time to wear out a die 
it’s made from BTR. This popular, 
il-hardening grade was selected by the 
it. M. Hollingshead Co., Camden, N. J., 
or this high-production die that blanks 
ud forms 1-in. bottle caps from tin plate 
almost fabulous quantities. Ilardened 
Roekwell C-61, the die is redressed 
bout every three months. Records kept 
William Schaefer, machine shop fore- 
n, show that the die recently produced 
953,632 caps between grinds. Such re- 
ts indicate good tool design, correct 
it-treatment and grinding ... and 
uality tool steel to fit the job. 
(he performance record of this die 
era four-year period is a good example 
the long wear of which BTR is eapa- 
ble. Next to carbon tool steel, BTR is the 
ost versatile of Bethlehem fine tool steels. 
It’s safe-hardening in oil at 1475 F. It 
ds close dimensions during heat-treat- 
nt, has high resistance to wear and 
ock. BTR is an economical grade to 
buy, and it’s easy to machine and heat- 
treat. There’s not much more you could 
sk of a general-purpose tool steel ! 





Reduce tool failures b y 
= | re moving‘ feather’’ edges 
\ i : : 


“feather” often remains on the work- 
r edges of tools after they are ground. 
pecially on cutting tools, it is best to 
nove these irregularities. Otherwise the 
cutting edge will get dull or fail prema- 
turely. The experienced shop man earries 

tone in his pocket for touching up such 
eiges, for he knows that removing 
lcather edges pays off in longer tool life. 


| t 


EIGHT HOURS 





This die of Lehigh S puts large dents in 3-in. steel 
tubing which is then fitted with baffles to make an 
efficient flue for space heaters. 


Lehigh S$ Solves Problem for 
Space-Heater Manufacturer 


In setting up the production of their 
patented “Heat Trap” flue for gas space 
heaters, the Day and Night Manutactur- 
ing Co., Monrovia, Calif., needed a tool 
steel with the absolute maximum of wear- 
resistanee. The design ealled for a series 
of indents in a steel flue, staggered and 
haftled so as to retard rising hot gases 
in the flue and deflect them from side 
to side. 

Lehigh S was the logical choice. This 
high-earbon, high-chromium grade (2.05 
pet C; 12 pet Cr) has the highest 
hardness of all Bethlehem tool and die 
gerades, ranging up to Rockwell C-66. 
And that’s hard! Used for the form 
punches and inserts at wear points for 
the forming die illustrated, Lehigh 5 has 
given long service, requiring no mainte 
nance after putting indents in more than 
300,000 pieces of 3-in. steel tubing. 





Heavy-Duty Shear Blades 
Made to Your Order 


When you buy Bethlehem Shear Blades 
you get the benefit of our many years of 
experience in making all our own spe 
cialty shear blades for cutting sheets, 
strip, billets, bars, and plates in our own 
plants. Making our own shear blades in 
volved many years of special develop 
ment work in tool steels, and in blade 
design, heat-treatment, and grinding 
techniques. But we developed this prod 
uct because we needed better blades than 
we were able to purchase, blades better 
able to stand up under heavy shock and 
high wear. 

Bethlehem Shear Blades are usually 
made from Lehigh H, Lehigh L (for 
better shock resistance), or Lehigh S 
(for greatest wear-resistance where 
heavy shock is not a factor). Some are 
made from our hot-work and shock-re- 
sisting tool steels. 

Among our specialty blades are: flying 
pinch knives for continuous sheet-strip 
mills, resquaring shear knives, heavy- 
duty knives for plates, rotary slitters, and 
many special-purpose blades. 

Bethlehem blades have established fine 
performance records in the most severe 
types of shearing service. If you use 
blades requiring high-alloy tool steels let 
us tell you what we can do for you in 


supplying shear blades specially de 


signed to your requirements. 





Rotary slitters and shear blade made of Lehigh H, 
our most popular grade of high-carbon, high- 
chromium tool steel—for maximum production 


ne ASO, 


Ss O 
Bethiehem S Tool Steel 
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practical imagination 










grafts an insulating skin on metal 


Here is another example of the practical imagination C-D engineers can put to 
work to solve your problems. In this case a heavy electrical connector had to be 
covered with a safe, efficient insulation. The material best suited to do the job 


was C-D Dilecto. 


The next requirement was to make this insulation an integral part of the 
whole piece. Here is where practical imagination went to work. The solution 
was to laminate and mold the Dilecto directly on the metal bar. 


When you have a problem involving plastics—whether it is simple or com- 
plex—-be sure to check with C-D engineers for a practical, unbiased recom- 
mendation. They can choose the material best suited to your needs from a wide 
range of grades of five basic plastics to give you any combination of mechanical, 
electrical or chemical characteristics. A call to your nearest C-D office will 
bring you this kind of help any time—all the time. 


DILECTO (Laminated Thermosetting Plastic) 
dv cing bette r pr CELORON (Molded High-Strength Plastic) 
7 G Your Partnet in pt 8 dy. ts DIAMOND FIBRE (Vulcanized Fibre) 
\ 


VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 
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BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 e¢ CHICAGO 11 +e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 . IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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Established 1895 . . Manufacturers of Laminated Plastics since 1911 — NEWABK 25DELAWARE 
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New Materials 
and Equipment 


3. A limit switch on the safety guard 
cuts off current to stop barrel rotation when 
the guard is lifted. 





A 30% larger work load can be handled by 
this Gray-i-Flo tumbling machine. 


4. Water and electrical services are in- 
tegral with the machine and available for 


instant, convenient connections. 


Electroplating Addition Agent 


A new and effective addition agent for 
electroplating baths has been announced by 
Westinghouse Electric Corp., 306 Fourth 
Ave., Pittsburgh 30, Pa. 

When the new agent, Wes-X, is added in 
small doses to cyanide copper-plating baths, 
the plated copper is said to be smoother, 
less grainy, and can be laid down at a faster 
rate. 

Among addition agents, Wes-X is unique, 
according to the manufacturer, because it 
utilizes an inorganic metallic salt as a base 
instead of an organic one. The baths are 
claimed to be much more stable with this 
inorganic agent because no decomposition 
products build up to cause low quality 
deposits such as those which occur when 
organic agents are used. 


Stainless Steel Cleaner 


A simple and economical method for re- 
moving weld discoloration from. stainless 
steel has been developed by the Research 
Div. of Armco Steel Corp., Middletown, 
Ohio. 

Equipment for the cleaning method is 
simple. Only a battery or rectifier for d.c. 
power, a small amount of acid solution to 
cover the discolored area, wire, clips and a 
copper tool are necessary. 

After the part is connected to the power 
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ASK FOR 
BOOKLET 
No. F-1 





IF YOU PRODUCE PARTS — 
THAT REQUIRE FINISHING OF ANY KIND 


This 22-page booklet is guaranteed to open your eyes! It gives you the inside story of advanced 
barrel finishing as never told before! 





in the last five years, barrel finishing has made rapid advances. Only those directly connected 
have been able to keep up. Only 30% of the nation’s manufacturers are benefiting from the 
tremendous cost savings and improved finishes made possible by these advances. 


Now is the time to investigate this labor-saving, cost-cutting method. ALMCO barrel finishing 
equipment has completely paid for itself in as little as two months! This is easy to under- 
stand. A single unit installation replaces from two to twelve men. Savings run as high as 95%. 





“Advance Barrel Finishing” is the only mass deburring, grinding and finishing method where 
results are controlled. Amazing results are now possible on almost all types of parts from 
large castings to small intricate parts. Close tolerance parts can be finished with absolute 
uniformity to almost any desired micro-inch reading. 


WRITE TODAY FOR YOUR FREE COPY 


upersheen 


AMERICA’S LARGEST MANUFACTURER OF ADVANCED BARREL 
FINISHING EQUIPMENT — MATERIALS AND COMPOUNDS 


ALBERT LEA, MINNESOTA 

























Typical of the equipment de- 
signed and built for the metal 
working and metal finishing in- 
dustries by the W. S. Rockwell 
Company of Fairfield, Connecticut is the Rockwell 
Brush Box, used in connection with a continuous strip 
anneal and pickle line to produce a clean, bright finish 
on brass strip. Into this machine Rockwell engineers 
have built four power-driven Fullergript brushes. The 
brush material is stainless steel wire anchored in a 
stainless steel backing strip to withstand the corrosive 
effect of the pickling or cleaning solution. The brush 
assemblies are mounted on cone type stainless steel 
self-centering couples for quick and easy removal of 
the brushes. The same set-up can be used for dry 
brushing metals that have a very light film of dirt or 
very light oxide not requiring a pickle. 

Fullergript power brushes offer similar production 
economies in a wide variety of industries. It will pay 
you to investigate the possibilities of Fullergript for 


your own plant. Simply write to: 


THE FULLER BRUSH COMPANY 





New Materials 
and Equipment 


source, acid solution is applied to the weld 
area and the copper tool passed along the 
weld. The cleaning not only removes weld 
discoloration, according to the manufacturer, 





This relatively simple process removes weld 
discoloration from stainless steel. 


but passivates the cleaned area. Heavy scale 
or weld slag should be removed, however, 
by chipping or brushing before the proces: 


is used. 


Chlorinated Solvent 


Partial production of perchlorethelyne, an 
organic chlorinated solvent, has begun at 
the plant of the Columbia Chemical Div., 
Pittsburgh Plate Glass Co., Barberton, Ohio. 

Used as a dry cleaning and metal degreas- 
ing solvent, perchlorethelyne is classified as 
noninflammable by underwriters, and is said 
to be less toxic than scme of the other 
chlorinated solvents. 


Tin Anodes 


Tin and tin alloy anodes for use in the 
electroplating of tin and for the new tin 
zinc plating process are being manufactured 
by Metal & Thermit Corp., 100 E. 42nd 
St., New York 17 

Three types of anodes are now available 
Pure tin anodes; high-speed alloy tin anodes, 
which are said to provide increased eff- 
ciency in tin plating; and tin-zinc anodes, 


INDUSTRIAL DIVISION, 3636 MAIN ST., HARTFORD 2, CONN. used for depositing a tin-zinc alloy. 
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What's the Best Way 


to measur 


e Dew Points 


” 
‘n Controlled Atmospheres: 


Lindberg Engineering Company knows the impor- 
tance of quickly and accurately determining the 
dew point of gases generated for heat treating 
furnaces. They know that customer satisfaction 
depends on continuous operation at a specific dew 
point for each individual installation. That is why 
they depend entirely on Alnor Dewpointers’ accu- 


* Simple, direct operation of the Alnor Dewpointer 
assures laboratory accuracy by non-technical 
personnel. Substantial carrying case protects it 
against the usual hazards of portable use. 

* The Dewpointer is the only instrument of its kind 
that is a complete unit in itself . . . it is readily 
portable and does not require any external cool- 


ant or auxiliary apparatus. Operates on either 
AC or enclosed battery. 


SEND POST CARD FOR YOUR COPY OF NEW DEWPOINTER BULLETIN 
ILLINOIS TESTING LABORATORIES, ROOM 522, 420 N. LASALLE ST., 





P 
F 


rate, consistent reading . . . in the field, laboratory, 
wherever precision checking is necessary for quality 
performance. That's why they report—“The Alnor 
Dewpointer is the best instrument we know for this 
purpose.” Over 500 other large industrial concerns 
rely on Dewpointer precision and find the instru- 
ment pays for itself in the savings on CO alone. 


Faster... Easier... Consistently Accurate 


* Indications take place in an enclosed chamber 
under conditions which can be controlled and 
reproduced... dew or fog is observed suspended 
in air—not on a polished surface as in other less 
accurate instruments. 

* Available in three ranges—for dew points be- 
tween minus 20 F. and room temperature, from 
minus 80 F. to OF. and from minus 80 F. to 
room temperature. 


RECIS 
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CHICAGO 





Here’s what you see! 





~ 


The Dewpointer eliminates 
guesswork in determining dew 
points. You actuaily see the dew 
or fog suspended in the chamber. 


10, ILL. 
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The correct hardness of metal insures speed in manufac- 
turing, lower production costs, fewer rejects, and satisfied 
users of your products. ‘““ROCKWELL”’ hardness testers were 
developed and are made only by Wilson. They are the stand- 
ards in hardness testing. Copied but never equalled in their 
precision and efficiency. Compare them with imitators. Ask 
any user. You be the judge. Be sure. See how a Wilson hard- 
ness tester helps you maintain quality. 


*"ROCKWELL”’ HARDNESS TESTER 


For laboratory, toolroom, or production line testing. Made in 
hand-operated or motorized models. Vertical capacities from 
34” to 16”. 


TUKON 

For micro-indentation hardness testing. May be used with 
either Knoop or 136° diamond pyramid indenter. Made in 3 
models to cover full range of Micro and Macro hardness testing. 


"ROCKWELL’’ SUPERFICIAL HARDNESS TESTER 

For testing thin material, nitrided or lightly carburized steel, 
and areas too small for regular “ROCKWELL” tests. Inden- 
tation .005” or less. 


ACCESSORIES 


““‘Brale’’—the only diamond penetrator made to Wilson’s pre- 
cision standards «Test Blocks—for checking accuracy of your 
instruments ¢ Equitron—for correctly positioning test samples 
for hardenability tests * Gooseneck Adapter—for testing inner 
cylindrical surfaces * Work Supports— for holding rods, tubes, 
or irregular shapes. 


Write today for literature. 





ACCO 
WILSON MECHANICAL INSTRUMENT CO., INC, 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. Ss 
Traot ‘Wy 
230-E PARK AVENUE, NEW YORK 17,N. Y —— 
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New Materials 
and Equipment 


Welding & Joining 





Transformer Welder 


Availability of a new 200-amp trans- 
former welder designed to cover a wide 
range of applications from light duty sheet 
metal jobs to heavy duty industrial work 
has been announced by Air Reduction Sales 
Co., 60 E. 42nd St., New York 17. 

A small compact unit 12 by 17 by 23 in. 
high, the MCX has a full 200-amp, 50% 
duty cycle, NEMA rating. Three current 
ranges selected by insulated tapered plug 
connectors and infinite hand crank adjust- 
ments within each range provide currents 
from 30 to 250 amp. 

Outstanding features of the new welder 
include water repellent and heat resistant 
silicone insulation which is said to provide 
a high margin of safety and an automatic 
hot start control with a hermetically sealed, 
gas-filled, time-delay relay magnetic switch 
that has no open contact. 


Lightweight Torch 


The Linde Air Products Co., 30 E. 42 
St., New York 17, has announced the pro- 
duction of a new, lightweight, air-cooled 
Heliarc torch for inert gas-shielded arc 
welding. 

Designed for welding thin-gage materials, 


TORCH BOOY 


HANDLE 


! f intiineaey 
COLLET NUT Li - 


Gas CUP 


POWER CABLE & HOSE 
ASSEMBLY 






a a, 


This new torch can be used with either 
straight-polarity direct current or high-fre 
quency stabilized alte ‘naling current 


the AW-9 torch has a torch head and handle 
assembly weighing only 3 oz, although it is 
said to have a maximum current capacity 
for continuous duty of 75 amp. 

In operation, the torch head is set at a 
120-deg downward angle from the handle. 
By interchanging the collet nut and torch 
cap, the angle of the head can be changed 


MATERIALS & METHODS 
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The detail needed in electron micrography demands a fine- 
grain emulsion on glass—with enough sensitivity to permit 
exposure time less than 5 seconds. The best all-around material 
for this purpose is the Kodak Lantern Slide Plate, Medium. For 
occasional work requiring slightly higher contrast, there is the 
Kodak Lantern Slide Plate, Contrast. Both come in the standard 
electron microscope sizes, 2” x 2” and 2” x 10”, available at 
your Kodak dealer. And for information on equipment for 
replica preparation and shadow-casting of specimens for elec- 
tron micrography, write Eastman Kodak Company, Industrial 
Photographic Division, Rochester 4, N. Y. 


ELECTRON MICROGRAPHY 
++. an important function of photography 





Electron micrograph of zinc oxide 
smoke particle shadowed with 
chromium (X49,000). Courtesy Ar- 
gonne National Laboratory. 
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TOTAL THICKNESS 
TO BE FASTENED 
IS NOT CRITICAL 


You have no trouble 
with Southco Fasteners 
when panels warp or 
buckle, if sheet thickness 
varies over or under 
specifications, or mis- 
alignment is a problem. 

You stock only one size 
for a wide range of 
conditions. 

That's a big saving! 
But Southco fasteners of- 
fer many more. Get the 


whole story. 
WRITE FOR COMPLETE 
DESCRIPTIVE LITERATURE 
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SOUTH CHESTER CORPORATION 


1404 FINANCE BUILDING 
1418 SOUTH PENN SQUARE 


PHILADELPHIA 2, PA. 







118 


to a 60-deg backward angle from the han- 
dle, which permits making welds in tight 
spots. 





Nylon plastic sheathes the entire torch 
body, thus safe-guarding the operator from 
electrical shock, while the collet nut is in- 
sulated with a molded plastic shield. This 
protection is said to allow the use of the 
torch at its maximum rated capacity for 
long periods of time at great efficiency with- 
out overheating and damaging equipment. 


Selenium Rectifier Welders 


New dual 300/600- and 400/800-amp 
selenium rectifier d.c. welders are available 
from Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. 

Each dual unit offers two welding cir- 
cuits in one common enclosure. Both can 
be used independently, or in parallel, to 
provide a single circuit of twice the capacity. 

Parallel operation of the two units for 
maximum capacity is obtained by means of 
a bridle placed across the secondary output 
terminals, while a clutch-and-sprocket and 
chain arrangement is said to make possible 
independent or unit operation of the cur- 
rent control handles on each individual 


| welder. 








To facilitate use of these machines on 
automatic and stud welding applications, a 
primary contractor is supplied. 


Rivet Gun 


A rivet gun using du Pont explosive 
rivets for high speed operation is currently 
being manufactured by Ripley Co., Inc., 
Middletown, Conn. 

An important feature of the gun is that it 
eliminates the need for back-up, hammer 
and bucking board. The tips are made of 





Applications for this new rivet gun are 

found in the manufacture of airplanes, 

radios, heating and ventilation ducts, elec- 
trical appliances, etc. 














Illustrated above is a small part de- 


signed to perform a specified func- 
tion in an operating mechanism. 
A Precision Investment cast in steel, 
it requires only drilling operations 
and heat treating before assembly. 
Engineers took advantage of this 
casting process in their design and 
made a simple casting out of what 
could have been a difficult machin- 


ing job. 


We would be pleased to give our 
opinions on some of your problems 
that might be solved by Precision 


Investment Casting. 


Please use the coupon. 


GRAY-SYRACUSE 
| 


107 N. Franklin St., Syracuse 4, N. Y. 


Small precision castings of ferrous 
and non-ferrous alloys. 

' Gray-Syracuse, Inc. 

: 107 N. Franklin Street 

: Syracuse 4, N. Y., Dept. “A” 


Please send me literature on ' 
Precision Investment Castings. ' 


| NAME 
' COMPANY 


| ADDRESS 
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nichrome steel welded to a bronze base, 
while the handle consists of a two-piece 
molded phenolic casing in which is housed 
a handy off-on switch for easy manipulation. 

Ideal for maintenance or repairs, the gun 
is said to be ready for instant action on 
blind riveting and all conventional fasten- 
ing jobs at the touch of a switch. 


Forming & Machining 





Small Prong Dies 


A new line of small prong dies designed 
to produce more uniform and smoother 
precision threads has been announced by 
Woodruff & Stokes Co., Quincy 69, Mass. 

Made for use with Brown & Sharpe auto- 
matic and hand screw machines, Swiss-type 





These dies are available in either high-speed, 
carbon or spectal alloy steel. 


screw machines, and for hand use, the dies 
have a pitch of from 36 to 360 threads per 
in. for diameters from 0.250 to 0.016 in. 
Tolerances can be held to +0.0002-in. pitch 
dia. 

All dies are said to be accurately hobbed 
and lapped for smooth threads and sharp 
cutting edges, with radial chamfers care- 
fully ground and honed. 


Punch Press 


Especially designed for die cast trimming 
and light sheet jobs, the new punch press 
now being manufactured by Johnson Ma- 
chine & Press Corp., Elkhart, Ind., is said 
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fit the entire 
production run 







No more time lost in hunting for the exact size fastener when 
panel thicknesses vary throughout a single production run. 
No more stock shelves overflowing with limited-to!erance 
fasteners in too many grip lengths. 


One SOUTHCO Fastener does the whole job. Frame and door panels can run over 
or under the specified thickness—there’s no slowdown in the installation. 


And here's a feature your customers will appreciate: after years of hard use, when 
access plates and doors may be bent from their original positions, the SOUTHCO 
Fastener still performs easily and efficiently. 


UNDERSIZE 


SOUTHCO FASTENERS PANELS 


ARE EASY TO ASSEMBLE—no special equipment or 
trained personnel needed. 


ARE NEVER TOO TIGHT OR TOO LOOSE—hold with 
uniform tension at maximum, minimum, and nominal grip. 


ALWAYS LINE UP—because they are installed ‘‘floating’”’ 
in the outer panel. 








LOCK AND UNLOCK QUICKLY—just a turn of the screw. 


ULL 
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CAN’T BE LOST IN SERVICE—a patented retaining 
washer locks them in the outer panel. 


WRITE TODAY FOR FREE ILLUSTRATED BOOKLET 
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1418 SOUTH PENN SQUARE 
PHILADELPHIA 2, PENNA. PANELS 








OFFICES IN PRINCIPAL CITIES 


L19 














New Materials 
and Equipment 





to exert 43 tons of pressure at the boty 
of its stroke. 

The new press features over-size arp 
and, according to the manufacturer, a longg 
stroke, greater bed area, and a larger ty 
face than most punch presses in its sig 
range. 

Available in both flywheel and gear 
types, the new Model 44 press (g 
type) is powered with a 3-hp motor whig 
operates at 1800 rpm. Its gearing ratio 
five to one and the back shaft has a spee 
of 230 strokes per min. 



















THE WORLD’S LARGEST MANUFACTURER 
OF CARBONITRIDING EQUIPMENT. 


Ask to have an IPSEN representative show you how 
to lower your costs. Ask him about BRIGHT HEAT 
TREATING (an exclusive IPSEN feature). You can 


reach him in — 














BOSTON, MASS., Sidney Baylor 
281 Vassar St., Cambridge, Mass. 
University 4-3765 


CHICAGO, ILL., Roy L. Prange 
4104 No. Pioneer St. - 
Tuxedo 9-6361 


CINCINNATI, OHIO, Robert W. Krogh 
Room 829 Federal Reserve Bidg. 
Garfield 0851 


CLEVELAND, OHIO, Wm. H. Kay 
318-20 Rockefeller Hts. Bldg. 
Yellowstone 2-3779 


DETROIT, MICH., M. C. Schwer 
2970 W. Grand Blvd. 
Trinity 1-4900 


LOS ANGELES, CAL., Sidney Terwilliger 
5600 Santa Fe Avenue 
Lucas 0185 


NEWARK, N. J., Gerald B. Duff 
68 Clinton Ave. 
Market 2-2866 


PHILADELPHIA, PA., Wm. T. Day 
27 Rittenhouse Place, Ardmore, Pa. 
Ardmore 5757 


PITTSBURGH, PA., V. C. Leatherby 
908 Peoples East End Bldg. 
Montrose 8424 


ROCHESTER, N. Y., Ralph Schwarz, Jr. & Sr. 
1201 Granite Bldg. 
Hamilton 1468 


ST. LOUIS, MO., Shea-Brownell Company 
3903 Olive St. 
Newstead 1533 


IPSEN INDUSTRIES, INC. 


MAIN me oe ey ~ ROCK.FORD 
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New Type Punch 


Designed to cut smooth, accurate holes is 
various types of sheet metal, the new Zing 
punch manufactured by West Pacific Co, 
1825 S. W. 6th Ave., Portland, Ore., work 
on a simple punch method enabling tk 
workman to quickly punch out a hole 
hand. 

Consisting of an anvil, an adapter ring 
which enables two sizes of holes to k 
punched on the same tool, a chisel guide 
and a special shaped chisel, the punch i 
said to be an exceedingly fast hand metho 
of cutting holes in sheet metal, able to at 
a 4-in. hole in stainless steel in less tha 
60 sec. 

The punch is practically indestructible 
according to the manufacturer, and requite 
no outside source of power. 


Testing & Control 


Hardness Tester 


A newly designed automatic certifying 
hardness tester for sheet metal parts, said 
to save about 70% of inspection time, hi 
been announced by Topflight Tool Co., Int 
116 E. Market St., York, Pa. . 

Including an adaptation of a Barcol unit 
the testing assembly can be set for tht 
desired hardness, and can be certified 
means of a conversion chart, Brinell, Rot 
well or Vickers numbers. In operation, # 
impressor needle moves up and down on # 
anvil. Pieces to be inspected are fed betwee# 
needle and anvil. When the point conta 
a part, a dial reading is visible, and a green 
light flashes if the piece is of the requi 
hardness. A stamp then automatically & 
tifies the piece while, at the same time, * 
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EWELDING ALLOY 








| Forty-four years ago, my father 

“ Began research on a method 
# | of joining metals at heats. be- 
' Mle\v aisle sifisleme clelisiam eh mmial = 
— | base metals involved. Later.on, 


Me ileleintsl-m sl¢hgilelcmelmeelniielte 
a ing this work with him to the 
ys ’ point where we perfected a 
new metal-joining process utilizing an entirely 


different kind of welding rods and electrodes 
“that yield radically new results. 








* To distinguish our new line of filler metals, we 
* coined the phrase, “Low Temperature WELD- 


¥ ING ALLOYS” , which is registered in the U.S. 
’ Patent Office as a Trade Mark of this company. 


When, in 1940, these vastly improved. tech- 
niques were introduced to American industry, 
Te odet wb a clshdliste( melon silelsitismelslemremelUielame 
 cyel tiem ole)iie mmtileim cdot tu rele 42) dslelicmeltianelaihatilss) 
‘for the next decade: ‘‘CONTINUOUS 

, _ RESEARCH AND SERVICE’. 





Beisiionca, Hal lola ad-tlelisle Mul titlelel Mule) au ol 
— _ measured i in many ways, 


a ne gauge of effectiveness lies in the long list 
_ of EUTECTIC’s developments ile M@ileh (cil sl-lelelul= 
veritable ' ‘milestones’’ in the advancement of 
ST Nuldieeismyd-iteliseMicenite | Uste 















= / The first nickel-bearing, copper zinc weld- 
ing alloy. (U.S. Patents No. 2,279,282 and 
2,279, 283) 


y/ The first nickel-bearing, copper zinc weld- 
ing alloy containing silver. (U.S. Patent No 
2,279,284) 


€astiron atlowheat. (U.S. PatentNo. 2,288,869) 


Vi Low-melting, high silicon content, ‘aluminum 
‘ ning rel fed for use with ryelsrellelihmechileleltulel te 
ithe tat S. Patan No, 2,481 053) 





aaeleiaeib ariel sleleiaeM ela ailelel: 


hellish dameigeeliamisiolgelilea mlm iiieg 


/ Truly color-matching process for welding _ 


vewpiawr.  EUTECTIC WELDING ALLOYS CORPORATION _ tew researc 


Fi... 40 WORTH STREFT : : 
7 = Sees, PLANTS IN: New York e London, England 


HELD OFFICES: Los Angeles «* San Francisc6 * Chicago 
@emaha * Cincinnati * ‘Cleveland * Portiond * Philadelphia * 


Indianapolis ©.-.New Orleans. *: Baltimore .* Detroit 
Pittsburgh *: Dallas. * Houston * Seattle * Milwaukee 


1940-1950} x 


YEARS OF PROGRESS.. 


aud phenomenal user acceptance 


| should like to thank the welding engineers and the welders of America who have so whole- 
ME iieluleMeitiom | @oe lei east Melia l\iaele(MelMals ZameeltileMassseiges| 
rofsleMeelshilsltizie Ml eleeleltiniiol Mss delet tioleM iim itisMl l=) 4cilel ell uimee) Mi celel mt al eigelelaMelneMtilt; ¢cainel me ail 


Fohtcle ft teliisiePE teh icsh Pueisle Me teh dislel WhloMe Zeltim@e Zi lelinie Mes elsigeiiiel se 


on 24 eA Ee 


Ve woh col alilile Milly ars elsielel li meeluleleltisiel-lehtiels 
use in the welding of ferrous metals. (U-S. 
Patent No. 2,479,798) 


\/ Covering of wélding rods with special 
metallic film, (U.S. Patents No. 2,359,813 and 
2,410,850) 


MAS Ulh Milelasiislels)(-Mm lehcmreliulelagele(-Ms(-laicele| ies 
fol eu cilelislehaetiaicelsm (UMM deli-islan (omy ata Eel -f0) 6), 


\/ High-strength electrode for welding 
aluminum without spatter or fumes. Trade- 
marked: ‘“‘EutecTrode 2101." (U.S. Patent 
id -leleliale)| 


MA alleimeluciis milters eh meciitiailelm iit 
refek muscle MielsloMmcii-latcele(-tmielm@mirl-mm/cileliie men 
aluminum, aluminum alloys and magnesium. 
Nigelelalislela <alefamm sti ( =e fe) auld 


/ Series of low-melting alloys for color- 
matched joining of aluminum, brass, bronze, 
rote} e) ol-iamrelsleMsiia ¢:imeliley ae 


, 


WA Oe Pl Greitiilem (se icelelmileimeigm lica-te 
chamfers all metals without oxygen. Trade- 
marked: “CutTrode.”’ 


\/ Mass-produced ‘contact-type’ electrode for 
swifter, safer welding of steel. Trademarked: 
“Hand-O-Matic.” 


\/ ‘Easy-to-use’ electrode for multiple-pass 
welding of mild steel without intermediate slag 
chipping. Trademarked: *‘Steel-Tectic.”’ 


These are only a few out of the full list of over 
Pel 0} (elem lee Zetekeliiehsteliiacelul oleh Aelitenioleleh & 


ifeleleh Pel Mh /-Mesiclemeliim@ei-ieelileMeliaelel- Meola t-18 ce 
ice to American Industry, EUTECTIC Low Tem- 
perature WELDING ALLOYS are specified in 
over 78,000 plants throughout the nation! 


EUTECTIC originated the program. of FREE Con- 
ratiiietitelia Sl -lulelitaicelilelsMeisme Zeltiaeriile) Pam keleloh A 
vl elem7-libicelisi-ieh Olisislem ale lllseeicellemetelebs 
to serve you from Coast to Cited whenever you 
say the word. tein 


AND DEVELOPMENT LABS. 


NEW YORK 13, N. Y. 











Insist on Hrest-O Lite 


Trade-Mark 


Deep-Drawn SHAPES and SHELLS 
for... 





Cups 
Receivers 





Pressure Vessels 
Containers 
Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


e With or without openings, fittings or brackets 


Higher Quality —Longer Life 


e Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


Longer service life at lower cost 


Backed by over 35 years of experience and 
manufacturing skill 


LINDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 


LINDE AIR PRODUCTS 


Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [IS New York 17,N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





Theterm"Prest-O-Lite” is a trade-mark of Union Carbide and Carbon Corporation. 








Linde Air Products $15 
Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


Send literature and full information about deep-drawn shapes and shells. 


NAME 





COMPANY 





ADDRESS 
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New Materials 


and Equipment 





counting device registers the total pie 
inspected. 

The device will not function if the met; 
part is not of the required hardness. 


Carbon Content Control 


A carbon control system which measure 
and controls the carbon potential of furnace 
atmosphere directly in terms of per cen 
carbon has been developed by Leeds; ¢ 
Northrup Co., 4934 Stenton Ave., Phils 
delphia 44. 

Use of this Microcarb control is said 
enable heat-treaters to regulate the surface 








- MIGROMAX 

RECORDER 

nasemerets Toad eae 

a L 7 
| CREAT ne os a — om 
| * TIT = = | 
iM oe ii | |Co 9] 

CARBOHM | |// iH) , 

|| (ELEMENT 221) 9) — = ae 
7 ‘es y TO MICROCARB 
<2 CARBURIZING |CONTROLLER 

FLUID 
CONTROL 


See ae 


This Microcarb control measures and con- 
trols the carbon potential of furnace at 
mosphere directly in terms of per cent carbon 

















carbon content of steel during heat treat 
ment as accurately as they regulate tempett 
ture. The furnace atmosphere can be at 
justed to increase or decrease carbon po 
tential automatically for surface carburizing, 
homogeneous carburizing, carbon restoratiot 
hardening, and annealing. 

One of the principal features of th 
carbon control system is a Carbohm detec: 
ing element, which projects into the fu 
nace work chamber like a thermocoupl 
and electrically determines the carburizing 
potential of the furnace atmosphere. Cor 
nected to this element is a Microcarb cot 
troller which, according to the manufactur 
er, automatically adjusts the flow of «ft 
burizing fluid to hold carbon potential 0 
the furnace gas at any selected value b- 
tween 0.15 and 1.15% carbon. 

For the heat treater’s guidance, a Micto 
max recorder draws a continuous record 0 
percentage of carbon detected by the Ca 
bohm element. 


Side Register Control 


A new electronic side register contro! thi! 
automatically and accurately maintains th 
lateral position of a moving web of m* 
terial on slitting, re-winding and _ oth¢ 


MATBRIALS & METHODS 
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Universal Clear 
Lacquer 
Simplifies 

Job Scheduling 


The feasibility of using the same lacquer 
for applying clear protective coatings on a 
wide variety of metals has made possible 
not only the reduction of lacquer inven- 
tories, but also the more efficient scheduling 
of finishing jobs. This feature of DULAC 
Clear Universal Lacquer #462 is particu- 
larly important to job finishing shops, and 
is also a point of considerable value in 
the finishing rooms of fabricating plants 
handling more than one metal. 





Parts of different metals can be sprayed 
at the same time by using DULAC #462. 


Saves Time in Coating 
When DULAC #462 is used, there is no 


need of switching from one lacquer to 
another whenever a batch of a new metal 
is to be finished. Hence the preparation 
time in the finishing room can be substan- 
tially reduced, with more man-hours made 
available for actual production. Jobs involv- 
ing different metals can be scheduled to 
lollow one another without delay; in the 
case of very short runs, many different 


metals can even be finished at the same 
time, 


Reduces Chance of Error 
using DULAC 


A her advantage of 


#462 is that it materially cuts down the 
‘anger of applying the wrong clear lacquer 
ok @ given metal, and thus reduces the 
risk of 


inspection rejects or service failures. 
Technical Data Bulletin #110 on DULAC 
#462 is available from the manufacturer, 
Maas & Waldstein Company, Newark 4, 
N. J.; Chicago 12; Los Angeles 34. 


(apv.) 


JANUARY, 1951 











Hed bt we cut clear 


lacquer inventories in half” 






DULAC CLEAR UNIVERSAL LACQUER +462 
Fully protects almost any metal! 


@ There’s no need to tie up money—and storage space—by stocking a different 
clear lacquer for every metal you coat. The experience of finishing shop after 
finishing shop* has demonstrated that a single lacquer—DULAC Clear Uni- 
versal Lacquer #462—gives equally outstanding protection on: 


STEEL BRASS BRONZE 
ALUMINUM COPPER CADMIUM 
SILVER MAGNESIUM ZINC 


This M & W lacquer is practically 
water-white in color and forms a 
tough film that resists perspiration, 
stain spotting and corrosion —with- 


A 


/ Vth’ 


_/ NMMIVERSARY 


PIONEERS IN 
PROTECTION 








stands heat and cold, and has excel- 
lent adhesion to most metals. Applied 
by spray, dip or brush—dries out of 
dust in 5-10 minutes, hard in an hour. 


*Names on request 


For complete information, write for Technical Data Bulletin 
#110 or let our M & W technical consultant discuss your require- 
ments privately with you. 









MAAS & 


PACIFIC COAST DIVISION: 


a Sma ee iia me nae os 





WALDSTEIN COMPANY is: 


SMITH-DAVIS CO., 10751 VENICE BOULEVARD, LOS ANGELES 34; 
MANUFACTURERS OF INDUSTRIAL FINISHES 


NEWARK 4.Ri 4 
CHICAGO 12, ILL. 





CAL. 
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"NO TRICK TO 17, 
I/F YOU USE BRAINARD 
STEEL TUBING”! 


















That's right, Pard! There's no trick to 
| using Brainard welded mechanical 
steel tubing, because Brainard tubing 
is quality controlled from ore to 
product, assuring greater value at 
standard prices. 
The superior forming characteristics 
of Brainard tubing eliminate much of 
the scrap that is common when 
"tricky" or difficult fabrication is en- 
countered, because Brainard tubing 
is ductile, uniform, easier working. 


New Brainard Tubing 

Catalog just off the 

press. Write today 
for your copy. 


TUBING DIVISION 


BRAINARD STEEL COMPANY 


3331 LARCHMONT AVENUE WARREN, OHIO 


There are Brainard sales offices in Atianta, New York, Cincinnati, Pittsburgh, Buffalo, Rochester, 
N. Y., Chicago, Philadelphia, Detroit, Cleveland, Indianapolis, and Nashua, N. H. 


Sales Representatives: Sharonsteel Products Co. in Detroit, Grand Rapids, Mich.; and Farrell, Pa. 
Fred J. Reynolds, Davenport, la.; Brass & Copper Sales Co., St. Louis, Mo. 
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New Materials 
and Equipment 


processing machines has been announg 
by the Control Div., General Electric (, 
Schenectady 5,°N. Y. 

Designed to increase production by step 
ping up machine speeds, the new sik 
register control responds to a signal from 
a printed line on paper, plastic or clot 
1/32-in. min width. The control ignores qj 
signals from printing adjacent to the gui 
line on the trailing edge of the scanning 


M, 


. 





Responding to a signal from a printed lin 

on paper, plastic or cloth of 1/32-in. mm 

width, this electronic side register contro 
increases machine speeds. 


sweep, according to the manufacturer, a0 
follows broken lines of the same width. I 
will not change web position if the we 
breaks. Instantaneous response is said to & 
provided for errors as small as 0.001 in. of 
less. 


General 





Conical Blender 


The Patterson Foundry & Machine © 
East Liverpool, Ohio, is now manufa turing 
a new disintegrating conical blender whi? 
is said to mix chemicals, pigments, Po" 
dered metals and resins that contain sm 
amounts of moisture, even if these matefi#® 
form agglomerates during the mixing cycle 

Disintegrating elements mounted 0? * 
shaft extending through the blender tt" 


MATERIALS & METHOD! 
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Cut maintenance costs... 
Reduce shutdown time... 
Increase production... | 


MORGANITE 


SELF-LUBRICATING 


CARBON BEARIN 


These durable bearings require no 
lubrication —a vital consideration 
in inaccessible locations in ma- 
chinery and sealed mechanisms. 
ares, os MORGANITE carbon graphite 
width. | Bearings are unaffected by high 
the wet temperatures because their self- 
to be lubricating action is derived from 
01 in. of the inherent nature of the material 
itself, and is not an impregnation. 

Expensive finishes are unnecessary 

since Morganite is self polishing 

ind lapping with use. The fact that 

is immune to most corrosive 

icids and chemicals generally, is an 

advantage appreciated by many de- 

sign engineers and maintenance 
iperintendents. 








Call or write for 
recommendations 
on specific 
problems, or 
request illustrated 
literature. See 
our bulletin insert 
published in 
Sweets Product 
Design File for 
further details. 


see our 
CATALOG 
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7? OWDERMET* 


identical in precision and 
(ot lg | performance...prove the 
=? NY amazing economies made 
' He ees through Powdermet 
ab 


In this helical gear (7° helix angle) 
Powdermet saved over 30 cents! 


IS THE ONLY DIFFERENCE! 
al 











Powdermet cut production 
costs by % on this pawl. , 


“Matched pairs” like these... 
actual production parts, one 
PARTS produced by conventional 


methods and one Powdermet, 


rication. And when special 
properties like electrical 
permeability or controlled 
porosity are important, 
Powdermet parts offer func- 
tional advantages too! Exclu- 
sive Powdermet production 
techniques have extended the 
application of powder 
\ metallurgy to whole new pro- 
duction fields—helical gears, 
stress members, filters—write 
today for the free booklet 
shown here and see how you 
can save with Powdermet parts! 


PAP 





























SEND FOR THIS 
FREE BOOKLET 


Check Powdermet advantages 
for your gears - filters - come - 
pole pieces - ratchets - tuning 
cores « keys - lotches - 
beorings + pawls + sprockets - 
valves - switch parts 


POWDERED METAL PRODUCTS CORPORATION 


of *imtnica 


9335 West Belmont Avenve 
Franklin Pork, Illinois 


* Trademark 
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ENEMAS TEM AE TAD | New Materials 


and Equipment 
by G. 0. CARLSON, Inc. 





= . : : ace nion rotate at high speed in counter rota- 
S I} 0 C [ : ( d 1! p p § tion, breaking up any agglomerates that are 


formed without reducing particle size. 








Designed to break up agglomerates dur 
ing mixing, this new blender 1s produced 
in sizes having capacities of 0.35 to 

CH rt. 


This new blender is produced in sizes 
having operating capacities of 0.35 to 550 
cu ft, and is available in mild steel or 
alloys, as required. 


Vitrified Bond 


Boosts in grinding and finishing output 
are said to be indicated by the development 
of a new vitrified bond for grinding wheels 
by Chicago Wheel & Mfg. Co., 1101 W 





Every facility of the G. O. Carlson, Inc. organization has fonroe St., Chicago | 
. ° c Called “79E”, the bond is recommend 
been streamlined to meet present extraordinary conditions. by the manufacturer for portable grinding 
: of billets, brake drums, forgings and forging 
At this time, the special pattern cutting and rough dies, annealed malleable castings, steel cast 


machining techniques which we have developed over the 
years, are proving of inestimable value in saving time and | 


conserving material. 


Stainless steel is our only business . .. and we know it. 





4 new vitrified bond assures a smo 


faster cutting action for this grinding whe 
. , INC. ings, and stainless steel welds. The bone ” 


is said to assure a smoother, faster cutting 
action for vitrified grinding wheels operated 


at speeds up to 6000 surface ft per min. It 
200 Marshalton Road, Thorndale, Pa. provides longer production time per wheel 


| 
PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish) | and less down-time for change-over or W! heel 
District Sales Offices and Warehouse Distributors in Principal Cities | dressing. 


Stainless Steels Exclusively 
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What have that offer so 
many more economic, engineering and production © 
advantages than can be obtained with any other 
material, is illustrated and described in this 


REFERENCE BOOK 
on forgings. 


rOta- 








~ UMA 
1 BARN 


Write for a copy. Then consult a forging engineer about 
how you can obtain the correct combination of mechanical 


qualities in forgings for your particular type of equipment. 












Aeneas cere renee ’ ae mee ere Bk Mar. PR ne 8 gem 
‘DROP FORGING ASSOCIATION "605 Han a Building * Clev elan ond. 15, Ohi ee 


Please send 60-page booklet entitled ‘at Gatti ow Hot Woking aprove 
Properties of Metals”, 1949 edition. 
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A REGULAR SERVICE OF THE COOPER ALLOY FOUNDRY CO., HILLSIDE, N. J. 











C728 Tchnical Types 








WELDING 
STAINLESS ALLOYS 


Norman S. Mott 
Chief Chemist and Metallurgist 
The Cooper Alloy Foundry Co. 


In the welding of stainless al- 
loys, four types of composition 
have to be taken into considera- 
tion—the hardenable martensitic 
straight chromium group; the non- 
hardenable ferritic straight chrom- 
ium group; the corrosion resisting 
chromium-nickel group, and the 
heat resisting chromium-nickel 
group. These alloy compositions 
have, in varying degrees, greater 
thermal expansion and lower ther- 
mal conductivity than carbon 
steels, and in some instances have 
carbide mannerisms which affect 
corrosion resistance. 


When the torch flame or arc is 
applied, the metal is heated to a 
very high temperature only in the 
area being welded. The heated 
metal expands and tends to push 
out in various directions against 
the colder surrounding metal, pro- 
ducing severe internal stresses. 
When the heat source is removed, 
the resultant contraction produces 
pulling stresses acting between 
the cooling and the cold metal. If 
the metal does not have sufficient 
ductility to stretch and accommo- 
date itself to these great stresses, 
cracking will result. This is most 
prevalent in the lower ductility 
straight chromium grades. By 
making temperature gradients as 
gradual as possible, this danger 
can be minimized. 


In the chromium-nickel corro- 
sion resisting alloy types, a form 
of grain boundary carbide precipi- 
tation occurs during welding. To 
offset the dangers of intergranu- 
lar corrosion, these carbides must 
be put into solution by subse- 
quent heat treatment before the 
welded metal is put into use. 


Difficulties which are involved 
in welding cast stainless steel can 
be overcome through the use of 
pre-welding and post-welding 
thermal treatments as indicated 
below. Alloys for heat resistance 
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applications usually do not re- 
quire any thermal treatment after 


welding. 
Alloy Remarks 
5% Cr Preheat to 400° F. or over. 


After welding, cool to not 
less than 300° F. then heat 
to 1650° F.... hold for 1 hour, 
furnace cool to 1350° F., hold 
for 2 hours, then air cool. 
Preheat to 400° F. or over. 
After welding, cool to not 
less than 300° F. then heat 
to 1350° F. ... hold for 2 
hours, then air cool. 
Preheat to 400° F. or over. 
After welding, cool to not 
less than 300° F. then heat 
to 1350° F. ... hold for 4 
hours, then air cool. 
Preheat to 250-300° F. After 
welding, cool to 250° F. or 
lower, then heat to 1450° 
F. ... hold for 4 hours, then 
air cool. 
Preheat to 250-300° F. After 
welding, cool to 150° F. or 
lower, then heat to 1450° 
F. ... hold for 4 hours, then 
air cool. 
Preheat to 250° F. or over. 
After welding, heat to 1650° 
F. ... hold for 2 hours, then 
rapidly air cool. If distortion 
is feared stress-relieve weld 
for 1 hour at 1350° F. fol- 
lowed by air cooling. 
Preheat not required. After 
welding heat at 2000° F. for 
1 hour, then water quench. 
18-8SCb Preheat not required, nor is 
post heat. However, after 
welding, it may be stress- 
relieved at 1650° F. for 2 
hours followed by air cooling. 
18-8SMo Preheat not required. After 
welding heat at 2000° F. for 
1 hour, then water quench. 
Sufficiently ferritic alloys can 
often be used without post 
heating. 
Preheat to 400° F. After 
welding cool very slowly 
then heat to 2000° F.... 
hold for 1 hour and water 
quench. 


9%Cr 


12%Cr 


16% Cr 


18% Cr 


27% Cr 


18-8S 


FA-20 








Available on request 
9 


NEWSCAST, a periodical to 
which Norman §. Mott is a reg- 
ular contributor, covers news, 
authoritative information and ap- 
plications of stainless steel valves, 
fittings and 
castings. To 
be placed on 


the mailing 
E bi list, write to 







LLOY Alloy Foun- 

oy Foun- 
dry Co., Hill- 
Stainless Steel side 5, N. J. 


VALVES - FITTINGS - CASTINGS 














New Blackening 


Bath for Ferrous 


by A. F. HOLDEN, President, 
A. F. Holden Co. 


@ A NEW BLACKENING BATH, Versa- 
tile enough to be used with stainless 
steels, cast iron or most steels, has 
been announced by A. F. Holden Co, 
It will produce a dense black surface 
on cast iron, malleable cast iron, mild 


Metals 





steel and stainless steel..Offered under 
the trade name Perma-Black, it is 
finding use in blackening of ferrous 


metals for either increased corrosion 





resistance or nonreflectivity. 
The following advantages are 
claimed for the new preparation: 


1, 


2. 


3, 
4. 


It is used as a Clear water 
solution. 

The bath operates at mod- 
erate temperature, and with- 
out objectionable fumes. 
Processing time is shortened. 
Installation and operating 
costs are low. 


Cook 
electr: 





The boiling point of the water so- 
lution is about 40 F higher than that Dias 
of pure water, and the bath is best and 
operated at a temperature slightly be- app’ 
low 250 F, or at a slow boil. The sim- 
plicity of the process makes it possi- 
ble to reduce processing time over 


other blackening methods by as much 





as half. 
The process begins with an alka- 
line cleaning bath to remove any 
grease, oil or drawing compound on Ele 


the metal. Holden Co. recommends 
its own cleaner, Estox 7, used in the 


toa 


concentration of about 6 to 8 oz per 
gal of water, and held at 180 to 210F 
for quick, positive cleaning. Depend: 


ing upon the amount of grease of 





other contaminant to be removed, the 
metal can be held in the alkaline 
cleaner for anything from a brief dip 


to about 3 min. Adding a small 
amount of sodium cyanide, about ! 


He. 


oz per gal, will improve the cleaning 
action of the bath with certain steels. 
A cold water rinse follows the alka- 
line treatment. 
The rinsed parts are then given a0 
acid treatment to prepare the metal #% FRI 
surfaces for the blackening bath. This #® ‘ang 


preparation is supplied by Holden 





Reg} 


—aA) 


Pre-Clean, and the work should be & ,;,). 
held in the bath for from 4 to ! spec 
min. The bath is made up with on¢ 9 THE 
part of chemical to three of watet, 


(Continued on page 130) 
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HOW TO CHOOSE YOUR 


4EAT RESISTANT GRADE 


PHENOLIC MOLDING COMPOUND 


: What do Properties DURITE 


= you make? 


you need recommends 








Poe 


For general use: 








Excellent finish and DURITE HR-320 

Co. Heater plugs resistance to heat and For highest heat 
face and similar appliance moisture, improved impact resistance and impact 
nild parts. strength. strength: puRITE HR-330 
9 Black or brown. 

is 
‘ous 
sion _ 

For improved heat 
are resistance: DURITE HR-300 
L ; For good heat resistance 
C Cooking utensil handles, sega ee with higher impact: 
electric iron handles, etc. a DURITE HR-310 


For general use: 
DURITE GP-110 
Black or brown. 
































g 
= Improved impact: 
{ DURITE HR-330 
that Diamond wheel cores Improved impact Black. 
best and similar industrial coupled with good Highest heat resistance: 
| be- applications. heat resistance. DURITE HR-340 
a Black or brown. 
)SSi- 
over 
yuch 
For general use: 
Ika- DURITE GP-110 
any For improved heat 
1 on Lustrous finish, good resistance: 
ends : Di i ve ete heat and moisture DURITE HR-330 
the — rome resistance. For improved heat 
pet resistance with higher 
1OF impact: DURITE HR-340 
end- Black or brown. 
2 Of 
the 
= For general use: 
al Good heat and moisture DURITE HR-340 
1 Heavy duty switches. resistance with good Black or brown. 
t impact properties. For improved impact: 
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This fange of DURITE phenolics for General Purpose, Heat | 
Iden Resistance, Electrical Resistance, Impact Resistance 
1 be —and made-to-order modifications of standard mate- 
tials embodying special characteristics to meet your 
co specific requirements. Address: 
one B® THE CHEMICAL DIVISION 


ater, Dept. yy 380 ene Avenue Molding Powders - Bonding Resins »- Cements 
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This is a treatment we developed in our own laboratory 
and foundry to meet special conditions for certain furnace 
operations. Normal high alloy castings would withstand the 
heat all right but abrasion, erosion and pick up were some- 
thing else again. The ‘‘Duralized” Rolls solved the problem. 

While you may not need a high alloy casting calling for 
the Duralizing treatment, you may have a high alloy casting 
problem. We'll be glad to study it with you and recommend 
the alloy and type of casting best for your requirements. 


THE ALU I company 


Oy iile-Leteled alcetslapeicelicelet(- I uc Me Aelt(-sech@) ila aU A Act ia SElaclsc-1-1 thm del) SU Oo 


Atlanta Detroit chicago San Francisco 
J. M.. TULL F_B. CORNELL & ASSOCIATES FO NEI / JOHN D. FENSTERMACHER 
Meta! & Supply C wike ine 


METAL GOODS CORP: Dallas * Denver * Houston * Kansas City * New Orleans ° St. Louis * Tulsa 
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and is operated at 160 to 190 fF, 
thorough rinsing in cold rung), Th 
water follows the pretreatment, | 

The blackening bath, made up wi 
3 to 31 lb of blacking salt per g,), 
water, is held at about 240 to 2593 
preferably nearer the former tempe, 
ture. The work goes directly from 4 
rinse into the blackening bath, wh. 
it is held for 3 to 5 min, the egy 
time to be determined by trial wy 
a few sample pieces. If the tempe 
ture tends to climb above the 25) 
recommended as a maximum, a |i; 
cold water can be dripped into ; 
bath. A deep black color develo, 






















Turbine blades after receiving new blacke 
ing treatment. 


quickly, and after the time fixed ups 
as giving best results has elapsed, th 
work is removed from the bath w 
given a final cold water rinse. 
Additional corrosion protection « 
be given the work by a final oiling 
The oil treatment also imparts dept 
of color to the finish. A dip into 
soluble oil at about 200 to 220 F wi 
accomplish this purpose. Where s 
vice is unusually severe, the final ol 
ing is recommended for maximum), | 
resistance to rusting. * 
The blackening bath chemicals a 
not unduly corrosive, and Perm 
Black can be made up im any tll 
suitable for other blackening ong ° 
pounds. _ 
Although the process is still qui] » 
new, it has been used experimental} ae 
for a wide variety of ‘small pari@i),s 
usually to confer additional corrosit 
resistance upon the pieces beitf 


exp! 
$0 tl 


Bjuds 





nev 
cut 


blackened. It is also being used 10 « 
the blackening of metal televisi0t “ 
tubes, where a nonreflective surfs # 


is a requirement. Typical of the trea 
ment of metal for corrosion resistant“ 
is the blackening of piston ring 1H 
where service life has been scale 
extended under severe conditiot 
Salt spray tests begun by a large Net 
England company using the proce 
for an ordnance item have not bee 
completed, but preliminary rest! 
show that service life of the item ® 
greatly lengthened by blackening. 


MATERIALS & METHOD, 
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Biudge their values for practical applications. 


This free booklet will help you 


GET MORE 
OUT OF METALS 


,..and also understand why Monel, 







Nickel and Inconel are critically 
needed for the “‘really tough’”’ jobs 


Here’s a booklet that’s a “must” for any one who 
chooses or uses metals. 


And, with all metals in ever-shortening supply, 
it's a timely booklet that can help you make the best 
use of the metals you’re getting. 


Written by the Development and Research Department 
of The International Nickel Company, this booklet 
explains the mechanical properties of metals and alloys 
so that the reader is able to understand, compare and 


It explains in one-page treatments many of the technical 


erms and testing procedures needed for a working 36 PAGES OF INFORMATION ABOUT METALS 


knowledge of metal behavior. 


Tensile Properties Thermal Expansion 
Also included are many tables of data for comparing Yield Strength, Proportional sens isles Deneentinn 
he suitability of Inco Nickel Alloys for applications Limit, Proof Stress, Rigidity, ° ° 
io ; a , 1 ; Modulus of Elasticity, Fatigue 
requiring a corrosion-resisting material with high Ductility. Effect of K aR Oe 
iffect of Keyways on fatigu 


mechanical properties. 


Torsional Properties of shafting. 

Any one who absorbs the information in this booklet Twist Resistance. Corrosion 
will be equipped to do a better job of metal selection. Hardness en gga apmmaiaamae 
If you’re an established engineer, send for this booklet Brinell, Rockwell and Vickers Cavitation-Erosion 
and consider it a quickie refresher course. If you’re a aes sieaeiarec teen oe Physical Constants and 
newcomer to metals, use this booklet as the shortest Toughness Mechanical Properties of 
cut to acquiring a practical knowledge of metals. “etal - eave. Sod — ee Metals 

30,000 technical men—from shop hands to college eng Saye. ng nls 
professors—asked for the original edition. Shear Strength Definition and Ne 

Now this new and enlarged edition is ready. Send for High Temperature Properties of Terms 


as many copies as needed for yourself and your staff. 
Just fill in the number on the coupon. 
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Remember, too, that whenever you have a metal 
question, you can count on Inco’s Technical Service 
Department to help you solve metal problems involving 
Corrosion, stress, wear, fatigue, high temperatures, 
low temperatures and shock. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Please send M@............+. copies of 
“The Technical Editor Speaks.” 


HE INTERNATIONAL NICKEL COMPANY, INC. 

















ee 


b7 Wall Street, New York 5, N.Y. Name___ id ia aad nae 
Title a <9 me 
EMBLEM OF SERVICE ‘ 
Duties 
NICKEL BiNcon a. ALLOYS rae 
MONEL® « “R”@ MONEL » “K’® MONEL « “KR’® MONEL + “S”@® MONEL 
NICKEL * LOW CARBON NICKEL * DURANICKEL® Address 
INCONEL® + INCONEL “X’’® a MM-1-61 


PANUARY, 1951 131 





| 


Johns-Manville 


FIRECRETE 


CAST YOUR OWN refractory 
shapes and linings with J-M Fire- 
crete. Burner blocks, door linings, 
covers, crucibles and countless spe- 
cial shapes are ready for use within 
24 hours. Minimum drying shrink- 
age and firing shrinkage with high 
resistance to spalling reduce shut- 
downs—increase production— 
lower operating costs. 


3X Firecrete—3000F Refractory 
Concrete—for casting burner blocks, 
door linings, crucible furnaces, com- 
plete linings and special shapes that 
are subjected to soaking tempera- 
tures of 3000F. 


H. T. Firecrete—High Heat Duty 
Refractory Concrete—especially 
developed for casting shapes and 
linings exposed to temperatures 
between 2400F and 2800F. 


Standard Firecrete — Intermediate 
Heat Duty Refractory Concrete— 
for furnace door linings, bottoms, 
covers, pipe linings and other types 
of monolithic constructions as thin 
as 1”. For temperatures up to 
2400F. 


L. W. Firecrete—Insulating Re- 
fractory Concrete—a lightweight, 
easily applied, low conductivity re- 
fractory for furnace bottoms, door 
liners, covers and special shapes of 
all descriptions. For direct expo- 
sure to 2400F. 

*Reg. U. S, Pat. Off. 
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BLAZECRETE 


BUILD AND REPAIR refractory 
linings with J-M Blazecrete. Just 
mix with water—flip into place and 
trowel smooth or, “gun” it on. Im- 
mediate firing unnecessary. Ready 
for use after overnight curing. 


3X Blazecrete—3000F Hydraulic 
Setting Refractory —for heavy patch- 
ing by troweling. Applied by just 
“flipping” into place. Also for gun 
application. Particularly adapted 
for lining ladles, runout spouts, and 
patching above slag line in cupolas. 
For soaking temperatures to 3000F. 


Standard Blazecrete— Intermediate 
Heat Duty Hydraulic Setting Re- 
fractory—used for slap-troweling 
or gunning. Builds and repairs re- 
fractory linings up to 2400F. 


L. W. Blazecrete— Hydraulic Setting 
Insulating Refractory for slap trow- 
eling or gunning—a lightweight, 
low-conductivity refractory de- 
signed for temperatures to 2000F. 
It can be used in combination with 
Standard or H. T. Blazecrete, for 
special conditions. 
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A LETTER TO THE EDITQ) 


To the Editor: 


Re: Your article “Chromium Plating p, 
rectly on Aluminum by New Proce’ 
MATERIALS & METHODS, October, 195) 
pp. 56-57 


I have recently read the subject artic) 
with particular interest since, as you my 
know, Enthone, Inc., sells a patented proces 
for plating on aluminum by means of , 
copper-containing zincate immersion dj) 
This is the Enthone “Alumon” process, 

In your discussion of the Cro-plate prc. 
ess for chromium plating directly on alum). 
num by mechanically freeing the aluminuw, 
of its normal oxide film, you have indicate; 
that a coating of the water suspension 9 
abrasive is left on the aluminum surfi 
until the part is placed in the chromiun 
bath. You have further stated that thi 
coating is thick enough so as to “—preven 
any action by air on the cleaned alum 
num—”. It is our belief that such a slurn 
will contain some air and thus some oxid 
tion of the surface will occur. The amoun 
of oxide, however, may be so small as 
have no ill effect on the adhesion of tk 
deposited chromium. 

In another section of the article you have 
indicated that the most commonly ws 
method of plating chromium on aluminun 
is by using the zincate process followed by 
copper, nickel, and then chromium. W: 
would like to point out that many users 0! 
the Enthone “Alumon” process regularly 
plate only nickel or nickel and chromium 
directly on the “Alumon” treated surfac 
and that several users, including gover 
ment and commercial installations, hav 
been plating chromium directly on th 
“Alumon” treated surface. Items finished 
by this means have successfully passe 
stringent heat and wear resistance tests. 

With respect to your statement regafdin; 
the costs of plating chromium directly 0 
aluminum, we sincerely doubt that cost 
could ever be lower than the direct plating 
of chromium on steel. The writer had prt 
viously been engaged in that type of wot 
for several years and knows that the preps 
ation cost for plating on steel involves 00!) 
low cost alkaline and acid cleaning 4% 
occasionally, a reverse current treatment '0 
the plating bath or a similar solution. It 
even doubtful that the Crosplate procs 
could equal the cost of direct chrom 
plating on aluminum by means of tt 
“Alumon” process. There is no doubt thi 
the necessary equipment for the “Alumot 
process will be less costly. 

Your statement, “—plating on steel 
be done without intermediate coatings, 0° 
as copper—”, implies that chromium cann 
be electroplated directly on steel. +” 
opinion should be corrected, as practical! 
every chromium plating establishment " 
the world has successfully done this ‘y* 
of work. Many publications in periodic! 
and books have discussed the method * 
early as the late 1920's. 


Very truly yours, 
Hubert M. Goldm# 
Enthone, Inc. 


MATERIALS & METHOD! 
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Westinghouse 
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it’s fully electronic 


.-- to hold weld quality up...costs down! 





The control of a resistance welding machine is a gruel- 
ing job made easy by the new Westinghouse Control. 
For example, it calls for the making and breaking of 
high amperage circuits with machine gun frequency. 
Each weld depends on many timing functions, which 
must be achieved with repetitive accuracy. 

In the new Westinghouse Resistance Welding Con- 
trol this big job is handled by tireless electronic tubes. 
The result is a design in which virtually all moving 
parts have been eliminated. This gives you important 
advantages on the welding assembly line. Better assem- 
bly quality, for one thing, because complete electronic 
sequencing assures a degree of precision unattainable 
with mechanical or only partially electronic controls. 

Un spot-welded parts, for example, rhythmic timing 
produces welds that are strong and evenly spaced 
and the desired uniformity is easily attained since the 
Operater doesn’t have to fight the gun. 


JANUARY, 1951 


Consistently good weld quality means fewer rejects 
... more output, for less. Easing the operator’s job also 
steps up weld production by permitting faster handling 
of the work. 


Get the complete story on this new cost-saving 
control in booklet B-4309. Address Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. 


1-21536 
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Ingersoll produces all 3 pets x Ih _—: 


continued from page 8 


reported that the steel, of approxi- 
mately WC-4 grade, showed no |oss 
of strength, no embrittlement and 
no occurrence of graphite. 

In “Creep and Creep-Rupture Test. 





: ' : ing of Steam Boiler Materials”, J. B. 

STEELS . Romer of Babcock & Wilcox Co, 

“a and D. H. Newell, of B & W Tube 
| THAT RESIST vain Le a Co., described the mechanical proper. & 

| ae 7 We ties that are considered important in 

CORROSION thy | selecting steam boiler materials. The 


main concern is to select a material 
which will provide sufficient long. 
time strength, as well as surface and 
| internal stability of metal, to avoid 











‘ 1 | failure with consequent outage of 

— | equipment and economic loss. Since 

idan E ‘ boiler superheaters are generally ex- 
i pected to last more than 100,000 hr, 

" | B & W runs both creep and stress- 

THAT RESIST . 2 rupture tests for 10% of this ser- 
HEAT j » _ | vice life or longer at temperatures 


throughout its use range. Creep test- 
ing is followed by metallurgical 
examination of the specimen. This 
procedure includes hardness and mi- 
croscopic examination for changes in 


1 og surface condition and structure of the 
a metal. 


A comprehensive summary of the 














| field of application for electric fur- 

FOR LOW | PI 
a ee al | nace brazing was presented by H. M. 
STAINLESS | | Webber, of General Electric Co.,, in 


“Furnace Brazing of Machine Parts. 
He cited examples of furnace-brazed 
assemblies which had formerly been 
fabricated by other methods to illus- 

Most users of Stainless-Clad steel know the 20- me rib erie pe sedbig eae ont 
common base metals, brazing alloys, 
recommended fits, joint design, fix- 
dependability and real economy. Where protec- turing practice, brazing furnaces and 
tion has been needed on both sides of the metal, atmosphere producers. 


PROTECTION 





year record of IngAclad. Countless applications 
in all of the Process Industries have proved its 





Ingersoll solid stainless sheets have also had wide ? 3 
6 Bearing Design 


Embeddability, or the ability of 4 
bearing surface to tolerate abrasives, 
. was one of the factors discussed by 
such applications as furnaces, ovens, etc., where | A. E. Roach, of General Motors Corp., 
excessively high temperatures are applied? in his paper, “Performance of Oil- 
| Film Bearings with Abrasive-Con 
taining Lubricants.” According 10 
the author, bearings must be designed 
| with enough softness or embedda- 


Ingersoll STEEL DIVISION | bility covcctbic senso voters th 


acceptance. 
But do you know that Ingersoll heat-resisting | 
steels have also made an outstanding record in 


largest size particle to which they 
BORG-WARNER CORPORATION may be subjected. Probably the most 
| PRODUCTION 310 South Michigan Avenue, Chicago 4, Illinois effective way of doing this would be 
Plants: Chicago, Illinois; New Castle, Indiana; Kalamazoo, Michigan to provide a facing of soft metal on 
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At right, MICRO-POLISH unit 




















































showing easily accessible 
controls and neat, compact 
design. 


At left, MICRO-POLISH 

unit with cabinet re- 
moved to show out- 
standing M-W, three 
roll belt control system. 
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J THE BETTER WAY OF SHEET-GRINDING 
fa AND POLISHING — PROVED RIGHT IN 
oi ACTUAL OPERATION 

arts’. 

a7ed 
ror MICRO-POLISH gives you — 

wd @ Higher quality surface for any given grain size. 

Z- 
grt — @ A much faster grinding rate without burning. 
alloys, @ Substantial operating economies. 
Y ot @ Unbelievable versatility. MICRO-POLISH handles strip, sheet 
ti. or blanked parts, any width or length. 
@ A wet or dry process to meet your needs. 

r of a @ Dependable, convenient controls, fully shielded from abra- 
ASiveS, sives and foreign matter. 
ed by 
Corp We also manufacture a complete line of automatic buffing and 
f O1 polishing equipment, to handle any contoured or formed parts. 
-Con Your inquiries are invited. 
ig Ww 
signed 6s : 
yedda- bs a | 3 
ce che rh ill \ Mee Ly 
Fae 3925 WEST FORT STREET © DETROIT 16, MICHIGAN 
uld be P AUTOMATIC POLISHING, BUFFING, GRINDING EQUIPMENT 
tal on - : 
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W 
ND rT NEW RECORDS 


OF PERFORMANCE AND SAVINGS 


EXAMPLE OF DOW HEAT TREATING EFFICIENCY AT WARNER GEAR DIV. 
Heat Treatment: .020’-.022” effective case, Carbonitrided 1600°F, Oil 
Quench, File Hard 
Load: 2000 Rocker Shafts bulk loaded 12” deep, 1200-Ibs net—1500-ibs gross 
Heating Time: 55 minutes Total Furnace Time: 3 hours 15 minutes 
Net Production: 370-Ibs per hour 


With only a fraction of the operator's time 
required at the furnace for loading work con- 
tainers, charging the furnace and quenching 
the load, substantial savings in direct labor are 
realized. Consistent uniformity of hardness and 
case depth, freedom from salt film, scale and 
decarb, and reduced distortion improve quality 
and lower cleaning, straightening and inspec- 
tion costs. This is only one of many case his- 


tories demonstrating savings which have amor- 





tized Dow Furnaces in a few months! 


DOW FURNACE OFFERS 


@ Gas cyaniding for 4 to % the cost of liquid cyaniding 
@ Uniformity of light case depths throughout load 


@ Unmatched versatility— gas cyaniding, gas carburiz- 
ing, clean hardening or carbon restoration 










@ Improved quality. Forced, uniform quenching gives full 
hardness, reduced distortion. 


@ Maximum capacity with minimum investment and floor 
space 


FIRST 
WITH MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACES 


Maccabees Bldg. + Detroit 2, Michigan 
TEmple 1-3553 
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News Digest 


the bearing surface; however, the 
fatigue strength of such a facing de. 
creases with increasing thickness s 
that it must be kept as thin as possi. 
ble. Experiments indicate that for 
dirt absorption there is little benefit 
in making the facing much thicker 
than the maximum size of abrasive 
particle minus the oil-film thickness 

In “Studies of Relaxation Charac. 
teristics of Nonmetallic Gasket Mate. 
rials”, R. G. Farnam, of F. D. Farnam 
Co., described a relatively simple ap- 
paratus designed to measure the te- 
laxation characteristics of gasket 
materials under simulated service 
conditions. Nonmetallic gaskets, when 
subjected to flange pressure, all have 
some degree of “let-down” after the 
original tightening of the flanges 
This phenomenon is a common cause 
of not only gasket leaks but of many 
gasket failures. The author believes 
that the new instrument will result 
in a greater knowledge of the subject 
of relaxation, and make it possible 
to evaluate gasket materials for actual 
service. 


Giass-Coated Steel 

“Some Examples of the Functional 
Use of Glass as a Coating for Steel’ 
were described by W. G. Martin, A 
O. Smith Corp. He based his paper 
on several commercial products, such 
as glass-lined tanks, domestic water 
heater tanks and farm crop storage 
units. In each case, the main advan- 
tage of the combination, material 1s 
that the surface characteristics of the 
glass are retained and made more 
useful by the addition of the strength 
and flexibility of the base metal to 
which the glass is fused. Both the 
corrosion resistance and low coeft- 
cient of friction of glass are impor- 
tant in some of these applications. 

Since information on creep proper: 
ties is scarce, particularly for stresses 
other than simple tension, a paper 00 
“Creep Properties of Lucite and 
Plexiglas for Tension, Compression, 
Bending and Torsion” is of some 10- 
terest. As a result of creep tests 00 
these two methyl methacrylates, 
Joseph Marin, Yoh-Han Pao and 
George Cuff, of Pennsylvania state 
College, came to two principal con- 
clusions: 


1. Compression creep-time sela- 
tions for plastics cannot be assum 
to be the same as for tension. 

2. Creep deflections and creép 
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Oni. COMBINATION MAGNETIC OSCILLOGRAPH 
for The Model BL-221 Single Channel Magnetic Combination Oscillograph is 
nefit similar to the Model BL-201 unit, except that circuit changes have been 
ck made to permit use of either a standard inking pen or an electric stylus. 
c : er Magnetic penmotor Model BL-943 is used on the BL-221 Oscillograph and 
iSive includes the proper connections for use of the electric stylus. A Power 
ness Supply, Model BL-944, furnishes voltage for the electric stylus operation. 
A switch on the front panel of the Power Supply permits the operator to 
arac- increase the stylus voltage when recording high frequency phenomena. The 
{ate. main switch opens circuit to Power Supply to eliminate the possibility of 
| receiving electric shock when handling stylus. Instruments are supplied 
nam with a standard pen and inkwell as well as the electric stylus. The Model 
: ap- BL-222 Double Channel Oscillograph (shown in illustration) is supplied 
> fre- on the same chassis as the BL-221. 
isket eas ie. —_ 
vice Z ig” ad a a bed 
| Se o % MODEL BL-103 
vhen “2 Mee fear 3 
have ok, ; eal SURFACE ANALYZER 
tf ¢ 4 
ies BL-932 D-C AMPLIFIER ———— 
ause 
hany Designed for use with 
‘eves the Brush Magnetic 
Direct Inking Oscillo- 
esult graph, and used to make 
= recordings of many types 
Dyect of phenomena heretofore 
sible measured only with the 
aid of complicated inter- 
ctual mediate equipment. 


Studies of such static or 
dynamic conditions as 
strains, displacements, 
pressures, light intensi- 
ties, tamperatures, d-c 


| al ce Sas es 
onal and a-c voltages or cur- 









































teel” rents, and many others, For exploration and instantaneous charting of surface finishes—metals, glass, 
are simplified by the use plastics, paper, plated and painted surfaces from less than 1 to 5000 micro- 
1, A of the _— a sm ope inches. Complete with PA-2 Pickup Arm, Drive Head, Amplifier, Magnetic 
aper ee Aer Ger Volt. Oscillograph, Surface Plate, Carrying Cases, Glass Calibration Standard, 
h age gain repre to 2 V-Blocks, 6 rolls Chart Paper, one 2 oz. bottle Red Ink, connecting 
suc give one chart mm deflec- cords and operating instructions. Brush RMS METER: “average reading’’ 
vater tion per millivolt input. type calibrated in terms of the “RMS” of an equivalent sine wave. It 
rage Novel design features ; , , ; provides a constant visual check of ““RMS’’ surface roughness in cases 
| 4 erg gh egal ed telnet sere So etn oda gg ene tm where “hill and dale’’ chart profiles are not needed. Large illuminated dial 
va » c , ° } . a T 
- uniform from d-c to 100 cycles per second. The control panel at the front 56 O08 af on ym reading angle. “RMS” Meter may be purchased separately 
al is of the amplifier contains a factor-of-10 attenuator, gain control, calibrating or with the Surface Analyzer. 
the meter, and controls for determining input voltages. A balancing potentio- 
meter is provided for electrically biasing the oscillograph pen to any posi- 
nore tion on the chart. UNIVERSAL STRAIN ANALYZER 
ngth , 
, The BL-320 Universal Strain Analyzer, when used with the Brush Magnetic 
ui (0 Direct Inking Oscillograph, provides a complete package unit for the 
rhe measurement of strain or other phenomenon where a resistance sensitive 
5efh- pickup is employed. It can be simply operated, producing records which 
ate immediately available and easily interpreted. This combination equip- 
|por- ment records either static or dynamic strains up to 100 cps, and direction 
S. as well as magnitude of the measured strain can be read from the chart. 
Connections are brought out so that one to four active gages may be used. 
)per- Provision is made for connecting an internal calibrating resistor in the 
esses bridge circuit and adjusting the overall gain. 
T « Write for complete details. 
an 
sion, oh 
a THE SrA DEVELOPMENT COMPANY 
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on er DEPT. G-1, 3405 PERKINS AVENUE + CLEVELAND 14, OHIO, U.S.A. 
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i _ Canadian Representatives : 
| Utes, A.C. Wickman (Canada) Limited, P.O. Box 9, Station N, Toronto 14, Ontario 
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BRUSH RECORDING ANALYZER 


STRAIN ANALYZERS © SURFACE ANALYZERS + CONTOUR ANALYZERS + UNIVERSAL ANALYZERS ¢ UNIFORMITY ANALYZERS 
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WITH LEBANON STAINLESS CASTINGS 


ETALLURGISTS AND PRODUCTION MEN are 
M pointing the way to corrosion control 
by the use of stainless alloys. These alloys 
range from the general purpose (19-9) to 
the highly specialized types, each particu- 
larly suited to service requirements. 
Lebanon Circle © 22 (analysis at right) is 
a typical example of a stainless alloy that 
adds years of usefulness to any casting 
that must withstand corrosive attack. 

Lebanon laboratory and production 
techniques play an important part in main- 
taining the high quality of our castings. 
Bodies electric induction furnaces pro- 
vide maximum flexibility of control so 
valuable in processing alloy material. 

Our engineers are at your service, 
anxious always to help you solve your 
problems by developing entirely satis- 
factory castings. 

If you do not have copies of our 
Data Sheets we will be glad to send 


them on to you. 


LEBANON STEEL FOUNDRY © LEBANON, PA. 
**In the Lebanon Valley”’ 


LEBANON 


ALLOY AND STEEL 
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Finish-machined casting of a Centrif- 
ugal Pump Casing made at Lebanon 
of Circle L 22 Stainless Steel. 


LEBANON CIRCLE ( 22 


NOMINAL ANALYSIS 


Carbon Max........... 0.08 
EE Pe eee 
Manganese............ 0.75 
A 19.50 
AEST gH: 9.00 
NOMINAL 
PHYSICAL PROPERTIES 
Tensile Strength. ... . . .75,000 
Yield Point........ .36,000 
Elongation in 2'’—%. . 50 
Brinell Hardness....... 135 


HEAT TREATMENT: 
Water Quenched 














rates in bending can be predicted 
theoretically based on creep constants 
in tension and compression. The 
theory developed is sufficiently sim. 
ple to make it applicable in engineer. 
ing design. 


Accelerated-Cavitation Tests 

Results of accelerated-cavitation 
tests on a number of engineering ma- 
terials were reported by W. J. Rhein- 
gans, Allis-Chalmers Mfg. Co., in a 
paper titled “Accelerated-Cavitation 
Research”. One of the general con- 
clusions reached by the author was 
that new materials such as the Ampco 
Bronzes, Colmonoy, Thiokol rubber, 
etc., might be suitable for hydraulic 
machinery where cavitation occurs, 
and might have a distinct advantage 
over materials now in use. He found 
that the practical application of the 
materials, such as the number of 
passes to be used when making re- 
pairs by welding or when prewelding, 
does influence the resistance to 
pitting whereas preheating the base 
metal has little effect. Hardness seems 
to be definitely related to resistance 
to pitting regardless of the material 
used. 


New Optical System Revealed for 


High Accuracy Jigs, Fixtures 
A new system of building produc- 


tion fixtures and jigs, involving the 
use of a unique optical device and 
standard castings, has been developed 
by Republic Aviation Corp. under 
contract to the Air Force Air Materiel 
Command. Although developed pri- 
marily for use in plane manvfacture, 
the system should have many other 
fields of application, including the 
automotive, machine tool and ship- 
building industries. 

Utilizing British optical instru- 
ments and German castings, this sys- 
tem is said to provide a simplified 
and less costly means of building pro- 
duction jigs and fixtures. 


Reference Beam of Light 

Because light travels in a straight 
line, for all practical purposes, the 
general principle of the optical tool 
ing system is to establish beams of 
light as reference lines in place of 
mechanical devices and, in combina- 
tion with adequate positioning equip- 


MATERIALS & METHODS 
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ROCKWELL HARDNESS C SCALE 





























While many users buy alloy steels to chemical anal- 
ysis, there is often a considerable saving involved when 
grades are ordered to hardenability instead. 


When you order “‘H”’ steels specified by hardenability 
bands you eliminate top and bottom analysis extremes, 
thereby promoting uniformity. This provides definite 
advantages, as top extremes in hardenability frequently 
cause quenching cracks, and bottom levels may mean 
failure to obtain the needed effectiveness of quench. 


For example, suppose you need a 1%¢-in. round that 
| quench in oil to Rockwell C-50 minimum hardness 
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at the three-quarter radius. (At this point, the hardness 
value is approximately equal to that of martensite.) 
Standard cooling rate curves for a mildly agitated oil- 
quench show the commensurate distance from the 
hardened end of the end-quench test to be %¢ in. 


When this required distance is located on an estab- 
lished hardenability chart, such as the one reproduced 
above, we find that 8745 H analysis will produce 50 
minimum and 6] maximum hardness. This indicates 
that 8745 H meets the requirements. The possibility of 
getting an 8745 type steel of greater or lesser harden- 
ability is eliminated when the “‘H” steel is ordered. 


Our metallurgists will gladly explain in detail the 
advantages and savings in ordering steels to hardenabil- 
ity. They will also help you with heat-treatment and 
machining problems. 


We manufacture the entire range of AISI grades and 
special-analysis steels as well as carbon steels. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation. 
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Finer grain structure — higher heat resistance — increased tensile strength 
— only a few of the advantages gained when master alloys of titanium and zirconium 
are added to your metal products. Now produced commercially by Metal Hydrides 
Incorporated, titanium and zirconium are available as powders, sintered granules, 
fused lumps or hydride powders. 


In addition to these, Metal Hydrides also produces binary master alloys of 
Zr-Cu, Cr-Ni, Zr-Ni, Zr-Mg. All are available in a wide range of composition as 
either powder (325 mesh) fused lumps, or sintered granules. 


Can these amazing new metals help you? Find out by writing Metal Hydrides 
Incorporated today for complete details. 





Check these unusual advantages 
of MH Metal Hydrides. 


VY Provide master alloys for direct use 
Fortify and refine grain structures 
Simplify many alloying processes 


Zirconium hydride provides gettering — safest for the re- 
moval of gas from vacuum tubes 


a... 3.5 S 


Zirconium — a source of heat for elements in 


photo flash bulbs 














Titanium, Lithium, 
Aluminum, Zirconium, 
Tantalum, Sodium, 

Barium and Calcium 
Hydrides 


3 METAL HYDRIDES INC. 
op 12-24 Congress Street 
BEVERLY. MASS. 
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ment, to coordinate fixture matching 
points with the established lines of 
sight or light beams. 

The basic line of sight (a collima- 
tion line) is established by coordinar. 
ing the alignment of a telescope 
positioned on an anchored base at a 
specific point at one end of the as. 
sembly fixture with an illuminated 
target similarly positioned at the 
Opposite end or at an intermediate 
point of the fixture. Any number 
of auxiliary collimation lines can 
be established. Intermediate fixture 
points at any desired spacing can be 
related to the collimation line by 
interposing and aligning an illumi- 
nated target (the collimator) on a 
movable support in the established 
line of sight of the telescope. By 
replacing the collimator with an 
optical square on the movable sup- 
port and aligning it in the line of 
sight of the telescope, it is possible 
to locate fixture points at any desired 
position in a plane normal to the 
collimation line. 


Method Offers Economies 

The advantages claimed for this 
optical tooling method are: (1) Re- 
duced cost of tools and consequent 
reduction in cost of the end product. 
(2) Improved accuracy of assembly 
fixture construction is obtained. In a 
50-ft span, for example, a tolerance 
of 0.0015 in. in vertical and horizon- 
tal displacement can be met if neces- 
sary. (3) It permits design of large 
assembly fixtures which can be broken 
down into small units for transport- 
ing or stock piling. (4) The system 
of erection of assembly fixtures is 
simplified, permitting rapid training 
of comparatively inexperienced man- 
power for manufacture of assembly 
fixtures in case of emergency. (5) It 
enables the jig builder to erect fix- 
tures to dimensional accuracy that 
will provide interchangeability with- 
out the use of masters for coordina- 
tion. 

For the basic structure of the fix- 
tures, standard piping and standard 
castings, which become the structural 
joints of the framework, are used 
instead of welded construction. The 
use of piping assembled with bolted 
standard castings has a number of 
advantages, namely (1) fixture parts 
interchangeability, (2) lower cost, 
(3) use of unskilled labor, and (4) 
rapid knock down for shipment, 
reuse or changes. In this type of 


MATERIALS & METHODS 
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problem was finding a way to attach a machined bar 
to a piece of tubing, and adding a T handle to 
the tubing. 
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phate \s N \ : 
“WE'VE BEEN DOING THE joB with EASY-FLO for 
over two years now. It gives us the strong joints we 
need and also meets all our production requirements. 


“'WHAT MADE THE PROBLEM More tricky, the joints had 
to take severe stresses—both rotary and tensional. It 
was without solution until your representative demon- 
strated EASY-FLO low temperature silver alloy brazing. 
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“THESE TOOLS CUT Cast iron soil pipe, water pipe and 
Duriron pipe from 2” to 12” sizes. They’re very easy 
to use, cut clean and true and much faster than 
other methods. 








ALTHOUGH THERE ARE many thousands of these 
tools out and they are usually used under rough 
conditions, we have yet to encounter any difficulty 
from the EASY-FLO brazed joints.” 





HANDY & HARMAN 
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The Same Service Is Yours Anytime 


m@ We maintain a corps of thoroughly trained 
and experienced specialists just to show manu- 
facturers what our low-temperature silver braz- 
ing alloys can do on their work and 
to help solve specific problems. We'll 
be glad to send one to your shop— 
anytime—without cost or obligation. 
The new BULLETIN 20 gives the 
full story about the alloys and the 
valuable services that go with them. 
Write for a copy today. 





























rejects . 


Steel savings made possible by scale-free 
Ajax-Northrup induction heat . . . longer die-life due to lack of scale . . . fewer 
. . and reduced machining costs because of closer forging tolerances 


add up to better forgings at lower cost for these pinion blanks. 


Ajax-Northrup forging heaters take little floor space, can be spotted right in 
the production line, are easily adapted to conveyorized production. No start-up 
time, no re-handling of heated billets during temporary shut-downs. Heat any 
part or all of the billet with accurate temperature control. Shops are cooler, 


cleaner, quieter. Send for our technical bulletins today! 







Associate 
Companies 


AJAX ELECTROTHERMIC CORPORATION - AJAX PARK * TRENTON 5, NEW JERSEY 


AJAX ELECTRO METALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 
AJAX ENGINEERING CORPORATION 


HEATING & MELTING 








Weld of Thermocouple 
Hot Junction. 








Subular 


SELF-PROTECTED THERMOCOUPLES 


‘Thermo Electric’s Tubular Thermocouples maintain their 
original accuracy and sensitivity even under the most 
severe operating conditions. 
element protects the Constantan center wire against 
contaminating atmospheres and solutions. 


The tubular pure iron 


These Tubular Thermocouple and Protection Tube 
Assemblies give satisfactory service up to 1800°F. and 
in many cases can be used bare up to 1400°F. 


Send for Industrial Catalog Section 22G 
describing our Thermocouples and Accessories. 


Thermo Electric sci 


———_—_———_ i  ~ 
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construction, castings are used fo, 
assembly of all parts, including insta). 
lation of fixture bracing, fixtur 
fittings and brackets for alignmen; 
instruments, thereby completely ¢jj. 
minating welding in the assembly oj 
the fixtures. It is apparent that this 
type of construction, combined with 
standardization of the developed 
types and sizes of castings, will no 
only effect an appreciable saving in 
critical materials and assembly labor 
in fixture construction but will als 
reduce the elapsed time for initial 
construction or duplication of fixture 
assemblies. 


Magnesium Nomenclature Changed 


A revised nomenclature for Dow 
Chemical Co.'s magnesium _ alloys 
went into effect recently. These 
changes are as follows: 

1. The Dow letter system for 4l- 
loys already named will be continued, 
i.¢., Dowmetal H will remain as is, 
etc. However, the dash between the 
letter and the number “1”, desig- 
nating high purity, is eliminated and 
J-1 becomes Jl, etc. 

2. New alloys will be designated 
by the new ASTM system. For exam- 
ple, ZK60 becomes ZK6OA (for- 
merly this was the designation for 
aged ZK60). 

3. The ASTM temper system wil 
be used to designate the condition of 
all alloys. Temper designation is 
separated from alloy designation by 
a dash. The table below shows old 
and new temper designations and 
their meanings: 








Old New | Meaning 
AC&r | -F As cast, as rolled or as 
extruded. Used when 
is supplied io 


conditions o thao 
as fabricated, ¢.Z., 
01-F and ZKG6GOA-F _ 























S “Ee Stabilized or annealed 
(cast products ) 

HT ~T4 | Solution heat treated 

a -T5 Aged = 

HTA ~T6 Solution heat treated 
and artificially aged _ 

a -0 Annealed (wrought 
products ) » 

h -H24 | Hard rolled (sheet) 
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Tubular Steel Furniture—Case History 





nated ° 
°xam- PROBLEM: ‘I’o clean polished steel tubular 
( for- furniture prior to bright nickel and 
n for - : 
chromium electroplating. ' 
, ey 
o will , - 
ion of FORMER PROCESS: Included mineral spirits RESULTS: The Diversey Process completely removes oil and grease from 
on is soak, handwipe, spray wash, alkaline the inside of the tubes avoiding contamination of pickle and nickel tanks 
on by soak and two electrocleaning operations. as characterized the previous process. The cleaner tanks now are dumped 
7s old Six men, working steadily, were required. every two weeks rather than every week as was formerly necessary. The 
; and No. 909 and No. 12 are the only materials this leading finishing plant 


PRESENT PROCESS: Includes Diversey No. 


oe 909 soak and Diversey No. 12 reverse The elimination of handwiping labor costs results in an estimated 


has found that would eliminate the solvent and handwipe operations. 






































current electroclean. savings of $15,000.00 per year. A definite improvement in smoothness 

— and lustre of the electrodeposit resulted with Diversey No. 909. 

OD I a a 
when r i 
d in DM2 | 
than MAIL THIS ! 
@.2. THE DIVERSEY CORPORATION j 
Bp COUPON FOR Metal Industries Department | 
-_s 1820 Roscoe Street, Chicago 13, Illinois 
ealed COMPLETE Gentlemen: 
‘ees LA Please send me complete information on Diversey No. 909 and No. 12, including 
pated INFORMATION New Bulletins. . 
at _ Name _ ——— 
eat 
oi, | MHE DIVERSEY CORPORATION | Conpony : ; 
ught Metal Industries Department | Address i 
Bs 1820 Roscoe Street « Chicago 13, illinois | ! 
st) in Canada: The Diversey Corporation (Canada) Ltd., | City State | 
—— Lakeshore Road, Port Credit, Ontario  centnstiealpempinneietinandbeeeinap segment ao ee 
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for Annealing — Hardening — Drawing 
Carburizing — Normalizing — 


@ Oil, gas or electric. 
@ Wide heating range. 

@ Simple—rugged—economical. 
@ Rapid, uniform heating. 


@ Accurate duplication of heat- 
ing results. 


@ Controlled temperature and 
atmosphere. 


@ 18 standard sizes. 


@ May be provided with muf- 
fles, cooling chambers, doors 
at both ends, efc. 


Write for Bulletin 413. 


Rockwell builds many types of batch or con- 
veyor furnaces and ovens; strip and wire 
winding and cleaning machines; handling 
equipment; non-ferrous rod mills; special 
fabrications. 


ww... RURR Wes SUMmernw 


208 ELIOT STREET ° FAIRFIELD, CONN. 

















FOR EXACTING LABORATORY USE 


VITREOSIL* (Vitreous Silica) laboratory ware 
is a superior replacement for porcelain and 
glass and a satisfactory substitute for plati- 
num in many cases. Greater chemical 
purity and high resistance to heat shock 
as compared to other ceramics and 
low initial cost compared to plati- 
num have led to the universal 
adoption of VITREOSIL as a sub- 
stitute for platinum, porcelain and 
other materials in many analyti- 
cal procedures. 













Standard items of VITREOSIL 
Laboratory Ware include trans- 
parent, glazed and unglazed 
crucibles, evaporating dishes, 
beakers, tubing, etc. 


Large stock enables 
prompt shipment. 


Write for Technical Bulletins giving 
full descriptions, specifications, and prices. 


*® 


THE THERMAL SYNDICATE, LTD. 


12 East 46th Street | New York 17, New York _— Tel. MU 2-4626 
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AWS Papers... 
continued from page || 





Copper Brazing Alloys 


Copper alloy brazing and bry 
welding finds considerable use {, 
production joining of a Variety 
parts, and three copper alloys x 
used for most of the applications, |, 
their paper, “Copper Alloy Brazig 
for Production Economy”, C. E. Swij 
and E. B. Brown describe the prope 
ties and uses of these three copy 
alloy welding rods. These alloys ar 
(1) a low fuming bronze—approx 
mately 59 copper, 39% zinc and ty 
balance small amounts of tin, in 
manganese and silicon; (2) a nick 
silver low fuming welding rod con 
posed of about 46 copper, 44 zix 
10% nickel and the required deox 
dizers; (3) a copper silicon ally 
composed of approximately 96 co, 
per, 3 silicon and 1% manganese. 

The low fuming bronze and th 
nickel silver alloys are used with ti 
oxyacetylene torch, or applied as pr 
placed rings and the assemblid 
heated in a furnace by special g 
burners or by electrical high fr 
quency induction equipment. All 0 
these alloys develop the strength 
the low carbon steel in fillet wel 
and vee-butt joints. The low fumia 
bronze and the nickel silver allo 
develop much higher shear strengti 
when they flow into lapped joints 
capillary action. The use of thes 
copper alloys for joining light gi 
structural steel tubing and forms 
sheet steel shows economies ov 
metallic-arc or resistance weldis 
These economies are realized throug 
the small investment in equipmet 
required to do braze welding, in 
simple preparation required, in ™ 
ease of reaching all parts of an 
sembly, and in the little or no cleat 
ing or finishing required after brul 
welding. 


Flame Hardening 

A paper, “Commercial Flame Hat‘ 
ening”, by E. J. Cox, was direct 
toward acquainting engineers # 
manufacturers with the advantages # 
well as the limitations of flame hat 
ening. The paper outlines the vari 
methods of applying the flame " 
machine parts, and discusses the V#" 
ous types of quenching media. It 
explains other equally important 
damentals, such as control of fa® 
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A YEAR MACHINES! 
























rod com (SPENCER TURBO-COMPRESSORS) 
4 yoe A study of typical plants where Spencer Turbo-Compressors have 
on. allo been in use ten years or more shows less than one dollar per year 
AO cop per machine for spare parts. 

Banese. 

and ty The centrifugal design with wide clearances, low peripheral speeds 
a 7 and only two bearings to lubricate is partly responsible for this record. 
Qi is 

seem Original test efficiencies are maintained for the life of the machine. 
ecial Power is used only in proportion to the load—and efficiencies are 
ao high at all loads. 






















~igah Spencer Turbos have been the preference in heat treating for many 
cry years. ‘‘Other uses’’ however have been increasing rapidly. Here 
rer allor are some of the special services that are being rendered by 
strengtt 
joints D GAS BOOSTERS VENTILATION 
of the SPENCER AND COOLING 
Atmos Gas Producer ‘ 
ight gi TURBOS Scale Blowing 
1 forme see ont Glass Cooling 
nies OV remixing Equipment Mines 
welding _— ie A= AGITATION Tunnels 
d throug | | | Electro Plating GAS ENGINE MISCELLANEOUS 
men ° ° 
nl =ASK FOR THESE BULLETINS —= Flotation Testing Glass Blowing 
q in dd Sewage Super-charging Paint Spraying 
of in i SRBRROM, SERMERS Se Yeast Engine Exhaust Tin Plate Cleaning 
2 DATA BOOK No. 107 
ais GAS BOOSTERS No. 109 A 
frer bral FOUR BEARING No. 110 Spencer Turbos are standard in capacities from 35 to 20,000 cu. 
BLAST GATES No. 122 ft.; /3 to 800 H.P.; 8 oz. to 10 Ibs. Four bearing, gas tight; single and 
FOUNDRIES No. 112 multi-stage. 
359-A 
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Alodine: 


BONDS PAINT TO ALUMINUM 
AND PROTECTS THE METAL 


EASY TO USE 


Process is foolproof and chemical solution can be applied by 
dipping, spraying, brushing or flow-coating. 


ELECTROLESS 


Alodizing is a chemical conversion process. 


ECONOMICAL 


Low chemical cost, short coating time and low temperature 
keep overhead down. 


EFFECTIVE 


The tough, durable Alodized surface makes paint stick to 
aluminum and resists corrosion. “Alodine” meets these Service 
specifications: MIL-C-5541; MIL-S-5002; AN-E-19; AN-F-20. 


Brush Alodine’ 


Brush “Alodine” is easily and quickly applied to assembled 
aircraft in the field, shop, or hangar. Cleaning and coating 
chemicals for Brush Alodizing are shipped in bulk or in the 
convenient Brush “Alodine” Chemical Kit No. 1. This Kit 
contains enough chemicals to treat about 1000 square feet 
of surface and is an ideal package for use at airfields of 
commercial airlines or of the Armed Services anywhere. 





Use ‘‘Alodine’’ and 
Alodized Aluminum 
for Maximum 
Product and Finish 
Durability! 





Write for Descriptive Folder. 





Manufacturers of METALLURGICAL, AGRICULTURAL and PHARMACEUTICAL CHEMICA!S 
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characteristics, quench volume, tem. 
perature of the materials, and case 
depth. 

Recent developments in flame 
hardening equipment have resulted in 
the use of this hardening method on 
much larger surfaces than heretofore 
possible. J. J. Barry described such 
applications in his paper, “Flame 
Hardening of Large Surfaces”. In the 
progressive spinning method of flame 
hardening large rounds, the gas flow 
requirements vary directly with the 
diameter, and each inch of diameter 
hardening surface requires a flow of 
150 cu ft of acetylene per hr. Two 
methods of hardening rounds can be 
used— either multiple tips and 
torches or manifolded tips which are 
grouped and supplied from a single 
large capacity torch. The increased 
flows available now make it possible 
to flame harden almost any size part 
of suitable analysis. 








Hard Facing 

Weld deposits from composite 
rods, made by enclosing tungsten 
carbide granules in a mild steel tube, 
provide a high level of abrasion re- 
sistance for hard facing use. H. S. 
Avery covered properties of such rods 
in his paper, “Some Characteristics of 
Composite Tungsten Carbide Weld 
Deposits”. In the hard facing opera- 
tion, the sheath tubing melts and 
dissolves both tungsten and carbon 
to form a hard matrix that anchors 
the very hard granules in place. In- 
stead of being a mild steel binder for 
the tungsten carbide, as is sometimes 
believed, this matrix has characteris- 
tics that range from those of tungsten 
steel to Cast iron structures contain- 
ing considerable secondary tungsten- 
iron carbides. Abrasion resistance 
depends largely on the volume of 
undissolved carbides, and is gener- 
ally better for gas welds. However, 
the hot hardness of arc welds is 
higher at 1200 F. 

Automatic hard-facing is extremely 
valuable where there is a sufficient 
quantity of parts of like shape and 
size to be produced. The paper, 
“New Production Applications of 
Hard Facing”, by E. C. Hurt, described 
machines for production line work 
that utilize welding rods applied by 
gravity and mechanical methods and 
also that make use of tungsten caf- 
bide powder which is fed from 4 
hopper and distributed by torch 
flame. 
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In- 
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mes ARKING lamps and tail lights of conventional socket assemblies. materials problems. We make no 
Tis- are living a longer, brighter Many more automotive, electrical finished products—supply raw ma- 
ten life now—thanks to anew Geon and mechanical paris can be simi- __ terials only. But technical advice is 
ain- plastisol-coated socket. This new larly treated. ready at your call. Write Dept. GL-1, 
ren- development not only seals out dust Note, too, these processing ad- B. F. Goodrich Chemical Company, 
nce and moisture from the socket as- vantages with Geon paste resin. No Rose Building, Cleveland 15, Ohio. 
of sembly, but does away with such _ solvents or expensive mixing equip- Cable address: Goodchemco. 
et frequently unsatisfactory devices as ment are needed. It is easily dis- 
~~ boots, gaskets, grommets, etc. persed in plasticizers to make 
Aus This new socket, used in certain _ paste-like fluid. You can use it for 
- 1951 cars, is made possible because dipping or coating, for molding or 
ve of the remarkable versatility of the casting. Many attractive colors may 
call plastisol coating made from Geon __ be obtained. 
pet, paste resin. Geon paste resin’s adaptability 
of single dip operation using Geon may suggest a product or product 
bed | Plastisol eliminates as many as three improvement to you—a new way to 
rork oriourofthestepsinthe production make sales—a new way to solve 
| by 
and 
Caf- 
mn a GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
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ENGELHARD 


meets every 


THERMOCOUPLE 
NEED! 


Noble Metal 
Thermoelements 


and Thimbles 


platinum vs. platinum-rhodium— 
repaired at substantial savings, 
with credit for reclaimed metal. 


Base Metal 
Thermoelements 


chromel vs. alumel iron vs. 
constantan copper vs. 
constantan 


Standard 


Insulators 


All types and sizes 
Primary and 
S econdary 


Protection 


Tubes 


Terminal Heads 
and Lead Wire, etc. 


At Engelhard, you will find a com- 
plete line of thermocouples and ac- 
cessories to meet all requirements. 
The individual parts of Engelhard 
thermocouples are selected and as- 
sembled for your specific conditions 
of atmosphere and temperature. You 
can rely on Engelhard’s more than 40 
years of research and inmstrument- 
building experience to solve your 
temperature measurement problems. 
Write for complete information today. 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVE., EAST NEWARK, N. J. 
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News Digest 


News of 


Engineers 


Victor E. Schlossberg has been ap- 
peinted assistant chief engineer of the 
Indiana Harbor Works of Inland Steel 
Co. He had been superintendent of the 
electrical, power and steam departments, 
which will now be under the supervision 
of Ryland J. Beeswy and Noah R. Kirk- 
doffer. It was also announced that the 
following were transferred to inactive 
status under the Company's retirement 
plan: Alfred J. Castle, superintendent of 
the cold strip and tin mill departments of 
the Indiana Harbor Works; and Harry C. 
Barnes and Stuart A. Koegle, both assis- 
tants to Mr. Castle. 


United States Rubber Co. has promoted 
Frederick N. Taff from mechanical engi- 
meer in charge of maintenance to the 
position of plant engineer of its Nauga- 
tuck, Conn., chemical plant. In the same 
division, Dr. Harry Wéintsch, formerly 
production superintendent, was named as- 
sistant to the production manager. The 
new product manager of the L. H. Gilmer 
Div. of U. S. Rubber is Wilbur E. Combs. 
And Elmer H. White, vice president, was 
elected a director and member of the 
executive committee of the Company. 


Dr. Bdward M. Pritchard has joined 
the Control Engineering Corp. as chief 
electrical engineer. 


The retirement of George W. Vaught, 
financial vice president of The B. F. Good- 
rich Co. since 1940, has been announced. 


Robert A. Harris, assistant improvement 
engineer, was named chief improvement 
engineer of the Production Dept. of the 
American Car and Foundry Co. Another 
promotion was that of Edmund A. Watson 
from general improvement engineer to the 
position of assistant to the vice president. 
A.C.F. also announced that its subsidiary, 
Shippers’ Car Line Corp., has elected 
Harry J. Leddy executive vice president 
and John B. Davenport vice president in 
charge of sales. 


Herbert J. Werner has joined Columbia 
Machinery and Engineering Corp. as chief 
engineer of the Mechanical Press. Div. 


Allis-Chalmers Manufacturing Co. has 
elected Dr. H. K. Ibrig vice president in 
charge of research. Dr. Ihrig resigned as 
vice president and director of laboratories 
of the Globe Steel Tubes Co. to accept 
the position with Allis-Chalmers. 


Frank R. Simpson has been appointed 
director of research and development for 
The Kuljian Corp. For the past eight 
years Mr. Simpson has directed extensive 
research projects for the Franklin Institute 
of Philadelphia. 


The promotion of Thomas C. Gray from 
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MODEL H 
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Improved High Temperature Safety Switch. 
Available with switch normally closed for cut- 
ting off heat, stopping fan, closing valve— 
with switch normally open for lighting lamp or 
ringing bell—with single pole double throw 
switch . . . breaks heating circuit while closing 
alarm circuit. 

Accurate, Rugged, Dependable 

Corrosion and heat resisting tube 

Dial Pointer for easy setting inside case 
Locking screw locks temperature setting. 
Terminal plate has large screw terminals 
Snap-action Micro-Switch eliminates contact 
troubles 

@ Range minus 100° to 1400° F. 

Adjustable range 200 degrees 
@ Dimensions—5%" x 134” x 3” 





MODEL V-!I 


For lower temperature 
range from 0-300°F. 
Available for minimum 
of —100° to maximum 
of 600°F. Usual ad- 
justable range 50-150°, 
operating differential 
may be as small as +'%4 or as large os 
+5°. Adjustable by screw and dial inside 
case. (Sizes 234” diameter X 4%” high.) 





MODEL D 


Adjustable range 
200-500°F. Tem- 
perature range 
0-1400°F. For use 
where temperature 
must be changed to 
suit operating conditions. Turn outside 











knob to change temperature setting. (Sizes 
5. x 2% x 2%".) 


Instruments also Built to Specifications 





Making Precision Controls for Over 13 yea | 


BURLING INSTRUMENT CO. 


5 VOSE AVENUE 


SOUTH ORANGE, NEW JERSEY 
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3 DGE-HOLDING KNIVES of Sharon STAINLESS steel 
— en & = assure Grind-O-Mat owners fine cutting performance 
) Be Se forever. Juices of the strongest variety will not harm the 
blades. The dense STAINLESS surface cleans easily, stays 
sanitary. STAINLESS steel has enabled Rival to build a 
better-performing, longer-lasting, better-selling product. 
The beautiful new Rival Grind-O-Mat has everything — 
base that firmly grips any smooth surface without clamps 
“a ~s 3 ae — large, round food hopper that fits the hand and slopes 
side cme — for food drainage, detachable for quick rinsing — smooth 











gh) attractive exterior, easy to keep sparkling clean — and 
i _ cutting knives of edge-holding, non-rusting STAINLESS 
nge a Pp | ii er STEEL. No wonder folks who have used the new Grind- 
em- 7 ee 4 O-Mat say — “It's the ‘grindingest’ grinder ever!” 
| ™ ‘. , vs Sharon STAINLESS makes any product a better pro- 
ture a ‘ , duct. Think about STAINLESS for your particular use — 
i te oe | , = & a Gnd when you do — think of Sharon — pioneer and prime 
side | = — 4 ; “ee , ‘ 7 : ‘ 
ves | = a Tha producer of fine steels for fifty years. Fabrication in- 


formation, engineering data upon request. 


SHARON STEEL CORPORATION Sharvow, F-eantyloania 


‘TS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL DIVISION, DETROIT, 
AN; BRAINARD STEEL COMPANY, WARREN, OHIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND FARRELL, PENNA.; CARPENTERTOWN COAL 


ECO. mT. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.; MORGANTOWN COKE WORKS, MORGANTOWN, W. VA.; JOANNE COAL 

NY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoop— 

| Steel Sheets—Hot Rolled Annealed and Deoxidized Sheets—Galvanized Sheets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Stee! Strip— 
Steel Strapping, Tools and Accessories. 


ops It SALES OFFICES: Chicago, Iil., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Penna., 
Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., St. Louis, Mo., Montreal, Que., Toronto, Ont. 
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Send us your blue prints or specifications and 
we will advise you which of our high quality * COMMERCIAL 
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Producers Of 


Metal Powders 


Copper Powder 


(ELECTROLYTIC GRADE) 


Solder Powder 
Silver Powder 


Tin Powder 


THE AMERICAN METAL CO., LTD. 


61 BROADWAY, NEW YORK 6, N. Y. 
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manager of engineering production to the 
position of director of engineering fo, 
Pullman-Standard Car Manufacturing Cp, 
was announced recently. 


Lester C. Higbee has been appointed 
director of engineering of W. & L, BR 
Gurley. Mr. Higbee, who was recently 
elected secretary of the company, will con. 
tinue as sales manager, the position he 
has held since 1945. 


Sharon Steel Co. has appointed Logi 
K. Whitcomb as manager of product de 
velopment. Mr. Whitcomb, who had been 
special representative for Sharon Steel, 
will be located in the Company's main 
office in Sharon, Pa. 


Ralph S. Euler, senior vice president of 
Mellon National Bank & Trust Co., has 
been elected to the board of directors of 
Allegheny Ludlum Steel Corp. 


United States Radiator Corp. has ap- 
pointed Colonel Miles H. Knowles as vice 
president in charge of its defense produc 
tion activities. He will make his head- 
quarters in Washington. 


Edward F. Doty, well known designer 
of screw and rotary pumps, has joined 
The Warren Steam Pump Co., Inc. He 
formerly was associated with Quimby 
Pump Co, 


The Carpenter Steel Co. has promoted 
John W. Thompson from manager of 
sales development to the position of prod- 
uct manager. 


Two new vice presidents have bees 
named by Worthington Pump & Machin 
ery Corp. They are Austin C. Ross and 
Harold K. Beck. Mr. Ross will continue 
to serve as manager of Worthington: 
Buffalo Works, and Mr. Beck will remain 
in his present post as manager of the 
Washington office. 


Edward A. Livingstone, vice president 
in charge of sales of The Babcock & Wil- 
cox Tube Co., has been named to the 
Steel Products Industry Advisory Commit- 
tee, to advise in the administration of the 
Defense Production Act as it affects the 
iron and steel industry. 


Mercast Corp. has elected Seymour |. 
Sindeband an executive vice president. He 
was formerly technical director of Amet!- 
can Electro Metal Corp. 





Frank U. Hayes, sales manager of Tht 
Bullard Co., has been elected a directo! 


of the Company. He succeeds B. P. Blan ' 
chard, formerly director of sales, who 
tired after 30 years with Bullard. 


International Derrick & Equipment ©. 
has appointed C. Edwin Ponkey general 
manager of its Columbus Div., to succt? 
Ferguson Barnes, who recently resigned. 
Mr. Ponkey was formerly vice presides! 
of the Sheldrick Manufacturing Corp. 


Elmer Gammeter, chief metallurgis: 
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Fast, easy-to-use, Murex 
Genex electrodes speed 
production of welded 
frames for heavy duty 
earth moving equipment built by The 
Euclid Road Machinery Co. And, their 


nearly spatter-free operation reduces weld 





cleaning time to a minimum. 


METAL & THERMIT CORPORATION Many of America’s leading fabricators 
100 E. 42nd ST. - NEW YORK 17, N. Y. 


NEWARK ba gushl “aah | 
PHILADELPHIA cause of their ability to provide high qual- 


ro ey eg ity welds at low cost. Let us put you in 


E. CHICAGO, IND. touch with Murex performance today. De- 
MINNEAPOLIS 


SO. SAN FRANCISCO scriptive literature—yours for the asking. 


have standardized on Murex electrodes be- 
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impart these properties in 
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in numerous combinations 


ens iipscted by the spring function. 


ceftealigy Processec springs hold 
shape “dimensions and elastic prop- 
0 times more accurately 
tionally made springs. 







Processed Sp¥ings — write, today, 
for your free copy of catalog #6 
. « « “Micro-Processed Springs of 
Beryllium Copper’’. 


INSTRUMENT SPECIALTIES co. we 


224 Bergen Bivd. Little Falls, New Jersey 
Telephone Little Falls 4-0280 
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was appointed director of laboratories for 
the Globe Steel Tubes Co. 





Lewis John Firth, a pioneer of the tool 
steel industry in this country and founder 
of Firth Sterling Steel Co., died at the 
age of 92 after a prolonged illness. 


The Babcock & Wilcox Co. has an- 
nounced the sudden death of Charles 
Henry Woolley, assistant manager of its 
Proposition Dept. 


News of 


Companies 


Purchase of the R-S Products Corp., 
Philadelphia, by S. Morgan Smith Co., 
York, Pa, has been announced. There 
will be no change in the personnel or 
operation of the Philadelphia concern. 


Sintercast Corp. of America has moved 
its office, laboratory and production fa- 
cilities from New York City to larger 
quarters at 134 Woodworth Ave., Yonkers 
2, N. Y. 


The formation of Microwave Associates, 
Inc. as a corporation to provide consulting, 





design and manufacturing facilities ,, 
electronic equipment operating in 4 
microwave region has been announg 
The new concern is located at 303.3 
Columbus Ave., Boston 16, Mass. 

American Cyanamid Co., New Yy 
20, has just acquired a lease to a m 
building now being constructed near 4, 
corner of Addison and Kimball Sts., 
cago, and scheduled for completion | 
March, 1951. Consolidation of varig, 
offices and warehouses located through: 
Chicago is the main purpose of this tray 
action. 

A New England branch plant on ); 
quonock Rd., Groton, Conn., has recenj 
been opened by Arwood Precision Castiy 
Corp., Brooklyn 1, N. Y. This new ply 
will double the firm’s production capaciy 

H. K. Porter Co., Inc., Pittsburgh, } 
has announced the formation of the | 
recki Valve Div. in Tulsa, Okla., to hand 
the manufacture and sale of Jarecki valy, 
formerly produced at the Jarecki May 
facturing Co., Erie, Pa. 

Construction of a new plant at Unig 
N. J., by Air Reduction Sales Co., ln 
has been announced. The new facilits 
will be used by the Airco Equipma 
Manufacturing Div. of Air Reduction, a 
should be ready for occupancy early oa 
spring. 

Kropp Forge Co., Chicago, has acquit 
the forge plant at Melvindale, Mich., 
longing to the Ordnance Tank Autom 
tive Center of Detroit, and formerly « 
cupied by the Timken-Detroit Axel G 
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..... NOT IF PRODUCED BY 


IF YOUR MANUFACTURING 
PROBLEM ENTAILS— 


1—Multiple machining operations. 


2—Expensive tooling for short run pro- 
duction. 


3—Complex coring and complex shapes. 


4—lIndividual components to be combined 
in a single cast assembly. 


THEN SEND US YOUR BLUEPRINTS 
so our engineers can tell you how we 
can solve your problem at low cost. 
Literature on request. 
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136 West 52nd St. - - - 


THE JELRUS COMPANY, INC. 


Precision Investment Casting & Equipment 


JELRUS 
PRECISION 
INVESTMENT CASTIN 


IN NON-FERROUS METAL! 


@ Improved physical properties due " 
centrifugal casting pressure. 


@ Smooth surfaces and dimension’ 
accuracy reduce finishing time. 


a 












- New York 19, N. Y. 
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SPEED 


Before you marry your product to stainless steel, make certain 
that you’ve chosen the right analysis. Stainless is a broad term 
applied to a whole host of steels, each with its own charac- 
teristics. And to get the most out of stainless you must select 
with care. 


That’s why Crucible, a pioneer in the development of this 
specialty, offers you the services of a staff of metallurgists, 
well qualified by experience with hundreds of applications, 
to help you put stainless to work properly. 


For more than half a century, Crucible has been the leader 
in the specialty steel field. There is no substitute for Crucible 
background — take full advantage of it. When you think of 
stainless — call in Crucible. CRUCIBLE STEEL COMPANY OF 
AMERICA, Chrysler Building, New York 17, N. Y. 


first name in special purpose steels 


steelmaking STAINLESS STEELS 


ALLOY «© MACHINERY + SPECIAL PURPOSE STEELS 
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® ..- Solves Fabricating Problems 
Involved In Radial Contouring 


When the design of your products calls for any type of 





radial contouring, it will pay you to consult PHOENIXSPUN 
specialists regarding your fabricating requirements. Our 


experience covers a wide range of industrial applications. 


Submit your drawings and specifications for 
our prompt recommendations and quotations. 


PHOENIX PRODUCTS co: 


VHKZLA POU ELLE 
4725 N. 27th. Street 
Milwaukee |6, Wis. 











“JOBS WELL DONE ARE PHOENIXSPUN” 











WRITE FOR 2m, CESAR 


FREE 
fastener 
catalog 


















A complete, comprehensive handbook on cold-headed nails, rivets, 
screws and other special fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of maxi- 
mum effectiveness at minimum cost. One hundred years of experience 
are at your service. Write for price quotations or for suggestions on 


the redesigning of your present assembly. 


162 CLAY STREET 
BKLYN. 22, N. Y. 


154 





News Digest 


Kropp will produce forgings for Ary 
Ordnance at the new facilities. 







Plans to use a large tract on the Neug 
River, near Kinston, N. C., for the man, 
facture of a new synthetic fiber known 
tentatively as Fiber V, instead of nylon, 
has been announced by E. I. du Pont 4, 
Nemours & Co. (Inc.), Wilmington, De 
Construction is to start sometime this 
year. 





News of 


Societies 


The following officers to serve the yea 
1951 were recently elected by the Inyij. 
tute of the Aeronautical Sciences: pres. 
dent—Lawrence B. Richardson, Rear Ad¢. 
miral, U.S.N. (Ret.); vice presidents— 
Raymond D. Kelly, United Air Lines, Inc: 
William C. Rockefeller, Consolidated Vul- 
tee Aircraft Corp.; William T. Schwendler, 
Grumman Aircraft Engineering Corp.; and 
Edward C. Wells, Boeing Airplane (; 
and treasurer—E. E. Aldrin, Atlas Supply 
Co. Reelected as director was S. Paul 
Johnston, Robert D. Dexter as secretary, 
and Joseph J. Maitan as controller. 


Dr. Hans H. Bleich has been appointed 
an associate professor of civil engineering 
at Columbia University, where he has been 
a lecturer on civil engineering since 194 






The Gas Appliance Manufacturers Assn 
elected D. R. Meckstroth, director of sale 
research for Servel, Inc., chairman of the 
General Marketing Committee for th 
coming year. Vice chairman of this com- 
mittee is L. C. Reese, vice president and 
general manager of Armstrong Product 
Corp. 


The American Society of Tool Engr 
neers recently chartered its 86th chapter, 
located in Dover, N. H. 


The Franklin Institute has announced 
the following appointments: Dr. Nicol H. 
Smith was named executive director 0! 
the Institute’s Laboratories for Reseafc 
and Development. Dr. C. T, Chase is now 
associate director for chemical engineering 
and physics. L. P. Tabor becomes associat¢ 
director for electromics and instrument 
And J. J. Boericke assumes the positio 
of associate director of the contracts div: 
sion. 





4 


The election of officers for the Assoc 
tion of Consulting Chemists and Chemis 
Engineers, Inc. occurred during the annvé 
meeting of the Society. They incluc 
president—Erwin Di Cyan, Di Cyan & 

Brown; vice president—Earl D. Stewat! 

director of research, Schwarz Laboratories 

Inc.; treasurer—Robert S. Aries, Rober 

S. Aries & Associates; and secretary—A" 

bert P. Sachs, consulting chemical ens" 

neer. 

JAN 
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It’s new .. . up-to-the-minute . . . 54 pages of valuable 
heat treating data that belongs on the desk of every 
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per, alloy steel user. 

= Republic—world’s largest producer of alloy and stain- 
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. Coated molybdenum strip undergoing 
laboratory life test. Life of 2500 hours 
at 2000°F is not uncommon. 


Fansteel Siliconized Molybdenum is an 
entirely new material for high temper- 
ature service up to 3000°F. To the 
strength and workability of pure molyb- 
denum is added an impervious coating 
which resists both oxidizing and reduc- 
ing atmospheres, providing a strong, 
electrically conductive material, com- 
paratively abundant, reasonable in cost. 

The bond between the coating and 
base metal is integral; the coating does 
not flake, peel or spall. It is highly re- 
sistant to thermal shock. 

Available forms include fabricated 
parts, bar, rod, wire, seamless tubing, 
special shapes. Fansteel Metallurgical 
Corporation,North Chicago, Ill.,U.S.A. 


Ask for Bulletins: 

(2 Fansteel Siliconized Molybdenum 
) Fansteel 77 (high density) Metal 

(2 Fansteel Tungsten and Molybdenum 
( Fansteel Tantalum 


12502-A 


Fansteel 


SPECIAL PRODUCTS 
In Controlléd Metallurey 
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Meetings and Expositions 

SOCIETY OF PLASTICS ENGINEERS, 
INC., national conference. New 
York. Jan. 18-20, 1951. 

MALLEABLE FOUNDERS SOCIETY, 
semi-annual meeting. Cleveland. 
Jan. 19, 1951. 

AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS, annual 
meeting. Philadelphia. Jan. 22-26, 
1951. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York. Jan. 29-Feb. 1, 1951. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
annual meeting. St. Louis. Feb. 18- 
22, 1951. 

PITTSBURGH CONFERENCE ON ANA- 
LYTICAL CHEMISTRY & APPLIED 
SPECTROSCOPY. Pittsburgh, Pa. 
Feb. 28-Mar. 2, 1951. 

SOCIETY OF THE PLASTICS INDUS- 
TRY, Reinforced Plastics Div. meet- 
ing. Chicago. Feb. 28-Mar. 2, 1951. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, spring meeting and 
committee week. Cincinnati. Mar. 
5-9, 1951. 

NATIONAL ASSOCIATION OF COR- 
ROSION ENGINEERS, annual con- 
ference and exhibition. New York. 
Mar. 13-16, 1951. 

AMERICAN SOCIETY OF TOOL EN- 
GINEERS, annual meeting. New 
York. Mar. 14-17, 1951. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, flight propulsion meet- 
ing. Cleveland. Mar. 16, 1951. 

WESTERN METAL CONGRESS AND 
EXPOSITION. Oakland, Calif. Mar. 

19-23, 1951. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Open Hearth and Blast Furnace, 
Coke Oven and Raw Materials 
conference, Iron and Steel Div. 
Cleveland. Apr. 2-4, 1951. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, spring meeting. 
Atlanta, Ga. Apr. 2-5, 1951. 

ELECTROCHEMICAL SOCIETY, spring 
meeting. Washington, D. C. Apr. 
8-11, 1951. 

AMERICAN SOCIETY OF LUBRICA- 
TION ENGINEERS, national con- 
vention. Philadelphia. Apr. 16-18, 
1951. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Process Indus- 
tries conference. Baltimore, Md. 
Apr. 17-19, 1951. 


AMERICAN MANAGEMENT ASSOCIA- 
ATION, annual packaging exposi- 
tion. Atlantic City, N. J. Apr. 17- 


20, 1951. 


AMERICAN CERAMIC SOCIETY, an- 
nual meeting. Chicago. Apr. 22-26, 


1951. 


AMERICAN FOUNDRYMEN’S SOCIBE- 
Buffalo, 


TY, annual convention. 
N. Y. Apr. 23-26, 1951. 


METAL POWDER ASSOCIATION, an- 
nual meeting and exhibit. Cleve- 


land. Apr. 25-26, 1951. 


MATERIALS HANDLING EXPOSITION. 


Chicago. Apr. 30-May 4, 1951. 
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PLAGUE ALL OF US 





To serve well, a machine 
part—even when made 
of good steel, properly 
treated—must be prop- 
erly designed. 


A new 72 page booklet, 
sent free on request, dis- 
cusses the vital relation 
between design, good 
steel and its satisfactory 


treatment. 
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Look at this difference in 


(MACHINING COSTS 
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SAE 52100 ball bear- 
ing raceway about 2” 
0.D., %”" wall and 
4s” wide. 





These startling figures were developed from actual cost 
records. The difference of 1.:9¢ per part is the result of two 


Leads all others 
important Rockrite advantages: & * « 
SMALLER MACHINING ALLOWANCE — That’s because in t ese savings 


Rockrite Tubing is sized by a distinctively different process . : 
to much closer tolerances than are practical by any other ® Higher cutting speeds 


method. ® Tools last longer between 


BETTER MACHINABILITY OF METAL — Because Rockrite grinds 

Tubing is sized by cold-compression; has a denser, more P 

uniform microstructure, better work surfaces — permitting ® Work-surface finishes are 
higher cutting speeds and feeds. In this case machine out- better 


put is some higher. . 
607% hig ® Machined parts have closer 


The extra cost of Rockrite stock is only six-tenths of a cent 
per piece, and the costs shown above FA not include savings tolerances 

y in handling, coolant, rejects or magazine stocking. ® Stations on automatics are 
Do you know the 3 requirements essential for tube often released for additional 
accuracy and cost savings? New Bulletin R2 tells operations 
you ... gives all the facts on close-tolerance Rock- . : 
rite Tubing. Send for your copy today. ° Extra-long pieces available— 


less downtime for magazine 


& ROCKRITE stocking and fewer scrap ends 


| ® Closer tolerances often elimi- 
——_.,.. 3 sy nate necessity for machining 
& TwsinG on outside or inside 
> TR-116 


TUBE REDUCING CORPORATION ° WALLINGTON, NEW JERSEY 
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WHY GUESS THE 
TEMPERATURE 
..» When you can SEE it! 


PYRO 


Radiation 
Pyrometer 


Tells spot temperatures instantly in 
heat-treating furnaces, kilns forgings 
and fire boxes. No thermocou ~~ lead 
wires or accessories needed! y “Pt 
ture indicated on direct- roubinnr dial at 
a@ press of the button. Any operator can 
use it. Two double-ranges for all plant 
needs. Write for FREE Catalog No. 100. 


PYRO 


Optical 
Pyrometer 


Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams —at a 
glance! No correction 
charts or accessories 
needed. Easy to use— 
weighs only 3 lbs. Spe- 
cial types available to 
show true spout and pour- 
ing temps. of molten fer- 
rous metal measured in 
open. Five temp. ranges. 
Write for FREE Catalog 
No. 80. 























EIGHT INSTRUMENTS ALL IN ONE 


The NEW PYRO Surface Pyrometer 
handles all surface temperature mea- 
suring jobs. Has 8 types of thermo- 
couples; all interchangeable in seconds 
with no recalibration or adjustment. 
Automatic cold end 
compensator, shock, 
( moisture and dust 
proes. Accurate, big 
‘%. Ee a /.vail 
able in temperature 
ranges. Get FREE Cat- 
alogue No 160 


BETTER 
TEMPERATURE 
CONTROL FOR 
NON-FERROUS 

FOUNDRIES 


The Pyro Immersion 
Pyrometer is shock 
proof, moisture proof, 
dust proof, immune to 
magnetic influences. 
Shielded steel housing. 
Instantly interchange- 
able thermocouples 
without adjustment or 
recalibration. Large 4” 
scale. Equipped with 
exclusive Lock Swivel. 
Ranges 0-1500 and 0- 
2500 F. Get FREE Cat- 
alogue No. 150. 


THE PYROMETER INSTRUMENT CO. 
New Plant & Laboratery 
BERGENFIELD 271, NEW JERSEY 


Manufacturers of Pyro Optical, Radiation 
Immersion and Surface Pyrometers 
for over 25 years. 
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BOOK REVIEWS 


Treatise on Powder Metallurgy — 
Volume Il 


APPLIED AND PHYSICAL POWDER METAL- 
LURGY. By Claus G. Goetzel. Published by 
Interscience Publishers, Inc, New York, 
1950. Cloth, 6% by 9% im., 910 pages. 
Price $18.00. 


This is Volume II of Dr. Goetzel’s com- 
prehensive and voluminous work on powder 
metallurgy technology. Another is yet to 
come. But since it will consist of a classified 
and annotated bibliography, Volumes I and 
Il are really the meat of the subject. 

Volume II covers two principal aspects 


of powder metallurgy. Part 1 is devoted y 
the practical applications of powder mety). 
lurgy in industry. Ten chapters treat th 
variety of industrial materials and product 
They are: refractory metals and alloys, har; 
metals and compositions, electrical materia); 
and products, magnetic materials and prod. 
ucts, ferrous and non-ferrous materials fo, 
structural parts, porous products, friction 
products, dental alloys, and miscellaneoy 
applications for metal powders. In each cag 
the properties and characteristics are dis. 
cussed in detail, and the methods of many. 
facture are described. 

Part 2 of the book is devoted to physical 
powder metallurgy, and covers practica| 
evaluations and theoretical analyses of the 
materials, products and processes. Some of 
the subjects covered include comparison 
of physical properties of sintered and fused 
industrial metals and alloys, stress analysis 
of sintered metal structures, testing method, 
survey of sintered metals and alloys for po- 
tential industrial use, and a summary of the 
theories of bonding and sintering. 


Other New Books 


Mopern Rerractory Practice, Tarp Eprriox. 
Edited by J. Spotts McDowell. Published by th 
Harbison-Walker Refractories Co., Pittsburgh, Pa., 
1950. Cloth, 8 by 11 in., 439 pages. Price $6.00, but 
free of charge to users of refractories, to libraries, 
and to faculty members of universities and colleges 
This completely re-written third edition, which 


(Continued on page 164) 
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Gas Carburizing 


@® The American Iron and Machine Works Com- 
pany, of Oklahoma City, is heat treating and gas carburizing 
several different parts — requiring different cycles — in the 
equipment pictured above which consists of an EF gas- 
fired radiant tube pusher type furnace, equipped with endo- 
thermic gas generator, automatic quench, oil conditioner, 
heat exchanger, washing machine and draw furnace. 


The user reports a greatly improved product, much im- 
proved production control and decreased costs. Let the EF 
engineers, with their wide experience in all fields of heat 
treating, work with you on your next job. 


THE ELECTRIC FURNACE co. 





GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 





Salem - Chio 


MATERIALS & METHODS 
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Materials 





Irons @ Steels 


Stainless Steel Design. Allegheny Ludlum 
Steel Corp. New book discusses, in detail, 
applications of high tensile stainless steel 
in structural design. (1) 


Tool Steels. Bethlehem Steel Co. Proper- 
ties, selection data and heat treating in- 
formation about this company’s tool steels. 


(2) 


Steel Design. Climax Molybdenum Co., 72 
pp. Booklet tells how to combine good 
design, high quality steel and proper 
treatment for best results with steel com- 
ponents. (3) 


Stainless Steels. Peter A. Frasse & Co., Inc., 
No. 5. Comparative results of tests for 
resistance to sensitization of five extra low 
carbon stainless steels. (4) 


Steel Flats. W. J. Holliday & Co., 6 pp, 
ill, No. 446. Properties of Speed Treat 
medium carbon steel and its use as hot 
rolled flats. Includes table of specifications. 


(5) 


High-Strength, Low-Alloy Steel. Jones & 
Laughlin Steel Corp., 32 pp, ill. Complete 
data on Otiscoloy, widely used in the 
transportation industry. (6) 


Cled Steels. Lukens Steel Co., 2 pp, ill, 
No. 540. Describes economies available 
through use of chromium- and nickel-clad 
steel. (7) 


Alloy Steel. Joseph T. Ryerson & Son, Inc., 
2 pp. Describes Ledloy, lead-bearing steel 
said to machine 30 to 50% faster than 
fastest previously available screw steel. 


(8) 


Nonferrous Metals 


Aluminum and Its Alloys. Aluminum Co. 
of America, 154 pp, ill, No. AD5S1. Data 
on aluminum and its alloys, including 
heat treatment, available forms, design 
and fabricating practices. (9) 


Bronze Alloys. American Manganese Bronze 
Co.. 46 pp. Data on properties and specifi- 
Cations of bronze alloys for casting. Re- 


quest direct from company on_ business 
letterhead. 


Bonded Metals. American Nickeloid Co., 
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16 pp, ill. Fabricating information and 
suggestions, applications and tables of 
properties and sizes of Nickeloid Metals. 

(10) 


Spring Alloy. Elgin National Watch Co., 
Industrial Products Div., 2 pp. Composi- 
tion and properties of Elgiloy, cobalt- 
chromium-base spring alloy. (11) 


Nickel-Base Alloys. Haynes Stellite Div., 
Union Carbide and Carbon Corp., 40 pp. 
Properties, specifications and uses of Has- 
telloy corrosion resistant grades. (12) 


Electrical Resistance Alloy. The C. O. Jel- 
liff Mfg. Co. Engineering data on Jelliff 
Alloy 1000, said to have outstanding elec- 
trical and mechanical properties. (13) 


Bronze Bars. National Bearing Div., Amer- 
ican Brake Shoe Co., 6 pp, ill. Sizes and 
approximate weights of as-cast and ma- 
chined, cored and solid bars of N-B-M 
“Tiger” Bronze. (14) 


Aluminum Rods and Bars. Reynolds Metals 
Co., Aluminum Div., 4 pp, ill, No. AD 
400-15-749. Tables of properties, alloys, 
tempers and specifications of aluminum 
rod, bar and forging stock. (15) 


Alloy Specifications. The Riverside Metal 
Co. Data sheet correlates ASTM, Federal, 
Army and Navy specifications for 40 of 
this company’s nonferrous alloys. (16) 


Nonmetallic Materials e Parts 


Porcelain Insulators. The Akron Porcelain 
Co., 6 pp, ill. Numerous electrical in- 
sulators of various porcelains. Briefly de- 
scribes engineering properties of porce- 
lain. (17) 


Felt Seals. American Felt Co. Data Sheet 
No. 11 gives detailed design factors and 
applications of felt seals. (18) 


Hard Rubber. American Hard Rubber Co., 
60 pp. Manual gives detailed selection 
data on hard rubber and plastics ma- 
terials. (19) 


Ceramics. American Lava Corp., 4 pp, No. 
501. Detailed chart of mechanical and 
electrical properties of AlSiMag vitreous 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 161 
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ceramics, lava and refractories. (20) 


Extruded Plastics. The Anchor Plastics Co., 
8 pp, ill, No. AP51. Shows numerous 
applications of extruded thermoplastics and 
brief characteristics to aid in selection. 

(21) 


Phenolics. The Borden Co., Chemical Div. 
Catalog gives properties, uses and advan- 
tages of Durite phenolics with broad 
range of useful characteristics. (22) 


Porcelain Products. The Colonial Insulator 
Co., 12 pp, ill. Shows wide range of 
custom made porcelain products, including 
insulators, forms for dipped rubber goods, 
and kitchen appliances. (23) 


Precision Molded Plastics. Consolidated 
Molded Products Corp., 8 pp, ill. De- 
scribes facilities and equipment for pro- 
ducing molded plastics parts. (24) 


Plywood. Douglas Fir Plywood Assn., 32 
pp, ill. Series of articles shows how to 
use plywood effectively in fixtures, dis- 
plays, posters and signs. (25) 


Plastics. E. I. du Pont de Nemours & Co. 
(Inc.), 10 pp, ill, No. 113/3. Descrip- 
tions, advantages and uses of Lucite, Poly- 
thene Nylon, Butacite, Pyralin, Plastacele 
and Teflon. (26) 


Plastics. Durez Plastics & Chemicals, Inc. 
Durez Plastics News gives timely’ reports 
on industrial applications and develop- 
ments of Durez plastics. (27) 


Cellulose Ester Materials. Eastman Kodak 
Co., Cellulose Products Sales Div., 8 pp, 
ill, No. H-1-10. Data and specifications 
for Kodapak Sheet, thermoplastic cellulose 
ester with good electrical qualities. (28) 


Plastics and Metal Parts. The Electric 
Auto-Lite Co., Bay Mfg. Div., 16 pp, ill. 
Shows wide variety of custom made orna- 
mental and functional metal and plastics 
parts. (29) 


Flexible Tubing. Flexible Tubing Corp., 8 
pp, ill, No. 16/13. Characteristics, uses 
and properties of this company’s various 
molded and laminated plastics. (30) 


Metal Hydrides. Metal Hydrides, Inc., 4 
pp. Describes metallurgical and chemical 
hydrides, their use in alloying, hydrogen 
production, reduction of compounds, etc. 


(31) 


Carbon Products. Morganite, Inc., 8 pp, 
ill, No. 1f. Specifications of various carbon 
bearings and bushings. Also properties of 
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six series of Morganite carbon products. 
(32) 


Corrosion Resistant Materials. Nukem Prod- 
ucts Corp., 36 pp, ill. Properties, applica- 
tions and descriptions of Nukem acid- 
proof cements, floors and tanks. (33) 


Alkyd Molding Compound. Plaskon Div., 
Libbey-Owens-Ford Glass Co., 16 pp, ill, 
No. 7131. Properties and characteristics of 
Plaskon Alkyd fast-molding compound. 

(34) 


Molded Parts. Resistoflex Corp., 4 pp, 
ill, No. 4g/3. Properties and uses of 
this company’s nonmetallic custom-molded 
parts and resinous-lined, reinforced indus- 
trial hose. (35) 


Impact Phenolics. The Rogers Corp. Book- 
let shows various types of Fiberloys, in- 
cluding molding compounds in sheet and 


bulk form, laminated plastics and paper- 
boards. (36) 


Plexiglas for Glazing. Rohm & Haas Co. 
Booklet gives details on applications, 
workability and economies of Plexiglas 
for glazing purposes in factories, housing 
and hotels. (37) 


Sponge Rubber Products. Sponge Rubber 
Products Co. Shows properties, forms and 
wide applications of cellular rubber for 
cushioning, gasketing, sealing, etc. (38) 


Technical Plastics. Synthane Corp., 20 pp, 
ill, No. 16/15. Properties, available forms, 
specifications and applications of this com- 
pany’s technical plastics described. (39) 


Ceramic Laboratory Ware. The Thermal 
Syndicate, Ltd. Technical descriptions, 
specifications and prices of Vitreosil ware, 
said to be superior to porcelain in some 
uses. (40) 


Inert Plastic. U. S. Gasket Co., Teflon 
Products Div., No. 300. Description and 
specifications of available stock of Teflon, 
chemically inert, electrically resistant plas- 
tic. (41) 


Nonmetallic Gear Material. Westinghouse 
Electric Corp., Micarta Div., 16 pp, ill. 
Manufacturing, machining and application 
data on Micarta, resin impregnated fabric 
gear material. (42) 


Metal Parts @ Forms 


Precision Investment Castings. The Adapti 
Co., 4 pp, ill, No. C-2M. Close tolerances 
and stronger metals are among advantages 
listed of Adapti Method of precision 
casting. (43) 


Flexible Metal Hose. Allied Metal Hose 
Co., 20 pp, ill, No. 942. Applications, 
engineering data and other details on 


company’s stainless steel, bronze and steel 
flexible hose. (44) 


Precision Castings. Alloy Precision Cast- 
ings Co., 8 pp, ill. Describes frozen mer- 
cury process for close tolerance precision 
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casting of parts to order. Shows numerous 
products. (45) 


Aluminum Extrusions. Aluminum Co. of 
America. Design potentials of extrusion 
process and cost savings in fabrication and 
assembly of extrusions explained. (46) 


Aluminum Parts. Aluminum Goods Mfg. 
Co., 56 pp, ill. Catalog covers extensive 
production facilities and technical services 
for producing wide range of parts. (47) 


Zinc Die Castings. American Die Casting 
Institute. Bulletin describes Certified Zinc 
Alloy Plan, explaining benefits to die 
casting buyers. (48) 


Nonferrous Plaster Mold Castings. Atlantic 
Casting & Engineering Corp., No. 4. De- 
scribes production of copper-base and alu- 
minum alloy “Atlanticastings.”’ (49) 


Heat Exchanger Tubes. The Babcock & 
Wilcox Tube Co., 6 pp, ill, No. TB-329. 
Properties, specifications and applications 
of company’s grades of seamless and 
welded heat exchanger and condenser 
tubing. (50) 


Small Tubular Parts. The Bead Chain Mfg. 
Co. Describes Multi-Swage Process for 
economically custom producing small me- 
chanical parts up to 4-in. dia and 2-in. 
length. (51) 


Welded Steel Tubing. Brainard Steel Co., 
Tubing Div., 8 pp, ill. Shows facilities 
for manufacturing welded steel tubing, 
its applications, fabrication and specifica- 
tions. (52) 


Stainless Tubing. Carpenter Steel Co., Al- 
loy Tube Div., 4 pp, ill. Physical proper- 
ties, corrosion resistance and available 
sizes of this company’s stainless tubing. 

(53) 


Powdered Metal Parts. Chicago Metal Prod- 
ucts Co., 4 pp, ill. Properties and advan- 
tages of Camet custom-molded powdered 
metal parts. Includes design types. (54) 


Stainless Valves. The Cooper Alloy Foun- 
dry Co., 48 pp, ill. Catalog gives complete 
line of firm’s stainless valves, fittings and 
accessories. Includes design information. 


(55) 


Magnesium Die Castings. Doehler-Jarvis 
Corp., 4 pp, ill. Physical properties, ap- 
plications and advantages of Doler-Mag 
magnesium die castings. (56) 


Plastic Lined Fittings. The Dow Chemical 
Co., 32 pp, ill, No. SL6-N-250. Properties, 
design data and applications of Saran lined 
steel and iron pipe fittings and valves. 

(57) 
Forgings. Drop Forging Assn., 60 pp, ill. 
Data book shows mechanical qualities of 
forgings, and illustrates economic, engi- 
neering and production advantages avail- 


able. (58) 


Magnesium and Aluminum Castings. 
Eclipse-Pioneer Div. Foundries. “Book of 


Facts” shows company’s facilities for cys. 
tom-making aluminum and magnesiym 
castings. (59) 


Die Cast Parts. The Electric Auto-Lite Co, 
Die Casting Div., 16 pp, ill, No. G137. 
Describes facilities for economical many. 
facture of quality die castings. (60) 


Corrosion Resistant Castings. Electro-A | loys 
Div., American Brake Shoe Co., No. 
T-171. Properties and engineering uses of 
Chemalloy corrosion-resistant alloys for 
casting. (61) 


Self-Lubricating Bushings. Graphite Metal. 
lizing Corp., 8 pp, ill. Describes Graph. 
alloy grades for bushings and electrica| 
uses. Bearing design data included. (62) 


Investment Castings. Gray-Syracuse, Inc., 4 
pp, ill. Various parts of precision-cast 
brass, bronze, beryllium copper and steel, 

(63) 


Zinc Die Castings. Gries Reproducer Corp., 
4 pp, ill. Specifications of corrosion re- 
sistant nonferrous zinc alloy wing nuts, 
small zinc die castings and injection mold- 
ings. (64) 
lron Castings. Hunt Spiller Mfg. Corp 
Properties and descriptions of Gun Iron 
and many other metals for casting. (65) 


Precision Cast Parts. The Jelrus Co., In 
Advantages of centrifugal precision casting 
for custom manufacture of complex parts 
accurately and quickly. (66 


Sleeve Bearings. Johnson Bronze Co. Series 
of data sheets gives detailed design, con- 
struction and testing data on sleeve bear- 
ings. (67) 
Aluminum Cable. Kaiser Aluminum & 
Chemical Corp. Properties of Kaiser Alu- 
minum ACSR and All-Aluminum Cable. 
Tables of reel sizes given. (68) 


Steel Castings. Lebanon Steel Foundry 
Data sheets give design aids for making 
good steel and alloy castings. Include 
properties and chemical analyses of alloys. 

(69) 


Aluminum Extruded Shapes. Light Metals 
Corp., 6 pp, ill. Shows facilities for 
producing to order a variety of indi- 
cated aluminum fabrications and extruded 
shapes. (70) 


Die Castings. Litemetal Die Cast, Inc., 12 
pp, ill. How to select best light metal 
for die casting. Shows facilities for pro- 
ducing light metal pressure die castings 

(71) 


Gray Iron Castings. Meehanite Metal Corp., 
8 pp, ill, No. 31. Applications and engi 
neering data on casting. Shows specific 
applications for Meehanite gray iron cast 
ings. (72) 


Precision Castings. Microcast Div., Aus 
tenal Laboratories, Inc., 16 pp, ill. De 
scribes Microcast precision investment 
casting and shows, by wide range ©! 
custom made parts, advantages of process 

( 4 


Nonferrous Powder Parts. The New Jers¢) 
Zinc Co., 28 pp, ill. Applications an¢ 
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of driving and tightening Palnut self- 
locking nuts. Lists specifications of special 
wrenches. (137) 


Bolts, Nuts and Studs. Pawtucket Mfg. Co., 
28 pp, No. 46. Complete price catalog of 
this company’s fasteners of brass, bronze, 
stainless steel and monel. (138) 


Special Nuts. Shakeproof, Inc., 12 pp, ill. 
Detailed description of Keps, nuts and 
lockwashers constructed in a single unit 
in standard sizes. Shows numerous ad- 


(139) 


Special Fasteners. South Chester Corp., 
Southco Div., 6 pp, ill, No. SCO 12. 
Descriptions and specifications of special 
fasteners for unique fastening applications. 


(140) 


Self-Locking Nuts. Standard Pressed Steel 
Co., ill. Features and applications of Flex- 
loc locknuts, listing prices and specifica- 
tions of popular sizes. (141) 


vantages. 


Forming @ Casting @ Molding 
Machining 


Meta’ Forming Process. Hydropress, Inc., 
3 pp, ill, No. L-58. Detailed description 
f Marform process for forming accurate 
sheet metal parts. Applications and cost 
analysis included. (142) 


Tungsten Carbide Blades. Metal Carbides 
Corp. No. 48WP. Prices, specifications 
and sizes of Talide tungsten carbide cen- 
terless blades claimed to have exceptional- 
ly long service life. (143) 


Plastics Molding Press. F. J. Stokes Ma- 
hine Co., 4 pp, ill, No. 503. Description 
and specifications for automatic plastics 
press. Typical products shown. (144) 


Inspection @ Testing e@ Control 


Hardness Tester. Ames Precision Machine 
Works, 6 pp, ill. Describes portable pre- 
cision hardness tester Model 4 for testing 
rounds and flats up to 4 in. (145) 


Fatigue Testing Machine. The Baldwin Lo- 
comotive Works, 2 pp, ill, No. 313. 
Operating principle, specifications and ap- 
plications of Sonntag SF-4 Fatigue Ma- 
chine. (146) 


Ultrasonic Tester. The Brush Development 
Co, 4 pp, ill. Operating principle and 
uses of the “Hypersonic” Analyzer for 
nondestructive inspection of materials. 

(147) 
Nondestructive Inspection. Dy-Chek Co., 
‘ pp, ill, No. 500. Describes simple meth- 


' nondestructive inspection of metal 
parts using penetrant dye. (148) 


Radium Radiography. Eldorado Mining & 
Refining (1944), Ltd., P. O. Box 379, 
Ottawa, Canada, 71 pp, ill, price $2.00. 
Detailed theory, equipment and applica- 
tons of radium radiography. Available 
directly from Eldorado. 


Pocket Thickness Gage. Ferro Enamel Corp. 
Describes pocket size thickness gage said 


JANUARY, 


1951 
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to give good accuracy for measuring non- 
magnetic coatings on ferrous surfaces. 


(149) 


Temperature Controls. Claud S. Gordon 
Co., 4 pp, ill. Data on specifications and 
advantages of Xactene indicating and 
recording temperature controls. (150) 


Dewpoint Indicator. Illinois Testing Labora- 
tories. Describes Alnor Dewpointer for 
checking simply and accurately the dew 
point of gases generated for heat treating. 

(151) 


Repeated Stress Testing Machines. Krouse 
Testing Machine Co., 8 pp, ill, No. 46-C. 
Detailed description of repeated stress 
testing machines and accessories. Includes 
specifications. (152) 


Magnetic Inspection. Magnaflux Corp., 4 
pp, ill, No. B-414-2. Describes method of 
locating flaws in magnetic metal parts 
using fluorescent paste and black light. 


(153) 


Testing Machines. Scott Testers, Inc., 66 
pp, ill, No. 50. Catalog gives details on 
complete line of instruments for testing 
mechanical properties of materials. (154) 


Rubber Testing. V. L. Smithers Labora- 
tories, 16 pp, ill. Describes facilities for 
testing chemical, physical and mechanical 
properties of rubber, synthetic rubber and 
rubber-like materials. (155) 


Ultrasonic Tester. Sperry Products, Inc., 
4 pp, ill, No. 50-105. Principle, applica- 
tions, advantages and directions for use 
of Reflectoscope in nondestructive testing 
of materials. (156) 


Abrasion Testing Set. Taber Instrument 
Corp., 6 pp, ill, No. 5003. Shows equip- 
ment and applications of Model 140 
Abraser for testing abrasion resistance of 
surfaces. (157) 


Thermocouples. Thermoelectric Co., Inc. 
Catalog Section 22G shows this firm’s line 
of thermocouples and accessories for nu- 
merous industrial uses. (158) 


Versatile Testing Machine. Tinius Olsen 
Testing Machine Co., No. 40. Data on the 
Olsen Super “L” testing machine with 50 
to 1 spread of testing ranges. (159) 


General 








Ultrasonic Equipment. The Brush Develop- 
ment Co., 4 pp, ill, No. F-267. Uses and 
specifications of Hypersonic Equipment 
for such uses as emulsification, dispersion 
and degassing. (160) 


Motor-Generator Sets. General Electric Co., 
Apparatus Dept., 8 pp, ill, No. GEA- 
5506. Features of G-E motor-generator 
sets for such uses as metal-rolling mill 
motors. (161) 
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ATTENTION: 


@ MATERIALS 


ENGINEERS 


@ DESIGNERS 
@ ENGINEERS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 60 of these outstanding 
manuals during the last five 
ears. The supply of many has 

n exhausted, but limited 
supplies of reprints are avail- 
able covering the following 
subjects: 


Powder Metallurgy 

Cutting Oils 

Precision Investment Castings 
Engineering Bronzes 

Impact Extrusions 

Plastics Laminates 

Weldments 

Salt Baths for Metals 

Magnesium Alloys 

Hard Facing Materials 

Clad Steels 

Organic Finishes for Metals 
Aluminum Alloy Castings E 
Rubber As An yong Material 
Permanent Mold Castings 

Metal Cleaning 

Mechanical Tubing 

Cemented Carbides 
Forgings—Ferrous and Nonferrous 
Gray Iron Castings 

Thermosetting Plastics 

Coloring of Metals 

Structural Parts from Metal Powders 
Controlled Atmospheres for Metals 
Fabricated Materials & Parts 
Porcelain Enamels 

The Thermoplastics 

Beryllium sepper 

Stainless Steels 

Wire As An eens Material 
Extruded Metal Shapes & Their Uses 
Ceramics for Engineering Applications 
Heat Resistant Castings 


Inexpensive 


The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 


the 


numbers in which you are 


interested and send 25¢ for 
each copy ordered. Hurry! 


MATERIALS & METHODS 
330 West 42nd Street 
New York 18, N. Y. 


Please send me ..................... copies each of 
the following manual reprints: 


2 
27 
47 
58 


, 7. fe. We ae. oe 


nanmae»psiifTs nt 8s a @ 
Sa 2A Bs s FF 
59 60 61 62 63 


Send to: 
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SOLENOID COILS WITH 265 


WITHOUT 


OF NO. 14 WIRE 
IRON. 


80 
WATTS INPUT 


dissipates heat much faster than 
conventional insulating materials 


Here's an insulating material that gives you all of the 
advantages of a rubberlike dielectric af Class H 
temperatures, plus extreme low temperature flexibility, 
plus about twice the thermal conductivity of conven- 
tional resinous or rubbery dielectrics! In a solenoid coil, 
for example (see graph above), Silastic gives 15% 
more capacity than resinous silicone insulation at 
180°C. That's due to increased thermal conductivity 
alone. 


Thermal stability plus high heat conductivity permit the 
Silastic coil to operate at 166% of the maximum 
capacity for an identical organic resin impregnated 
solenoid. Performance of over 1600 Silastic insulated 
main and interpole field coils in diesel-electric traction 
motors is further proof of the extraordinary advantages 
of Silastic as a dielectric. 


In coils of all kinds, Silastic provides resiliency and rela- 
tively constant dielectric properties at temperatures 
ranging from below —60° to above 200°C., maximum 
resistance to corona, to electrical and mechanical 
fatigue ond to abrasion, oil and outdoor weathering. 


(*T. M, Reg. U. S. Pat. Off.) 
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SEND TODAY! For your 
copy of Silastic Facts 
No. 10 containing data 

on the properties, per- 
formance and applica- 
tions for Silastic. 
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Nome 

Compony 

Address 

City Zone Stote 
= eee eee — eS —_— 
Atiente * Chicago « Clevelond * Dalles * Los Angeles * 
In Canede: Fibergilas Canada Ltd., Toronto ° 
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DOW CORNING CORPORATION, pert. AF-1, MIDLAND, MICH. 


Pieose send me Silastic Focts No. 10 

















SULASTIC/ stays Elastic 


TURNS 
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Silastic insulated sol- 
enoid has 166% of the 
capacity of identical 
Class B coil plus maxi- 
mum shock, abrasion 
and vibration resist- 
ance over a span of 
260 Centrigrade de- 
grees from —60 to 
+ 200°C. 











——_ 
from +500°F. y ‘ 


Low 4 


TMng 


FIRS Tf 7Itticones 


New York * Washington, D. C. 


in Grect Britain: Midland Silicones, Ltd. 
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(continued) 


covers all phases of the subject of industria) ». 
fractories, is a practical engineering handbook, , 
comprehensive technical treatise, and a Catalog of 
the Company's products, combined in a single 
volume, 

Sree. Castincs Hanpsoox. Prepared under +), 
direction of the SFSA Handbook Committee. Py). 
lished by Steel Founders’ Society of America, Clery. 
land 15, Ohio, 1950. Cloth, 6 by 9% im., 511 pagn 
Price $4.00, This excellent reference book is a yer 
extensive revision of the 1941 edition, and indudy 
much unpublished information made available by 
qualified individuals and corporations, both withir 
and outside the steel casting industry. 


CastTinc AND Forminc Processes 1v Manvractvp. 
iwc. By James S. Campbell, Jr. Published by th 
McGraw-Hill Book Co., New York 18, N. Y., 1959 
Cloth, 6% by 9% in., 536 pages. Price $5.00. This 
text covers as thoroughly as possible in one book !! 
the casting processes, plastics-molding and forming 
powder metallurgy, rolling, forging, sheet-met;! 
working and punch-press operations, with specia! 
emphasis on both the design and the modern mas; 
production viewpoints. 


DaTa on Corrosion- ano Heat-Resistant Sreris 
anp A.ioys—Wrovucnt anv Cast. Prepared 

Russell Franks, J. W. Juppenlatz, V. N. Krivobol 
F. L. LaQue, F. P. Peters and E. A. Schoefer. Pub 
lished by the American Society for Testing Material; 
Philadelphia 3, Pa., 1950. Paper, 6 by 9 in., 79 
pages. Price $2.50. Special Technical Publication Nc 
52-A contains new tables of data on the composition: 
and properties of the wrought corrosion and heat 
resistant chromium and chromium-nickel steels a 
alloy castings, assembled by Subcommittee I o 
Classification of Data of the ASTM Committee A-I' 
on Iron-Chromium, Iron-Chromium-Nickel and Re. 


lated Alloys. 


Merats anp Atrovs. By the Technical Staff 0! 
Metal Industry. Published by Chemical Publishiny 
Co., Inc., Brooklyn 2, N. Y., 1950. Cloth 5% by 


83% in., 214 pages. Price $5.00. An up-to-date 
reference book, listing in tabular form the con- 
position of some 4600 alloys. 

Tue Extraction or Non-Ferrovus Merais. 3 
E. R. Roberts, Published by Temple Press, Ltd 
London, England, 1950. Cloth, 5% by 8% in 


181 pages. Price 16/-. The physico-chemical aspects 
and the general practice of extraction methods are 
discussed in detail, followed by brief accounts of the 
extraction of individual metais. 


Hanpsoox or ExprerimMentat Stress ANALYSIS 
Edited by M. Hetenyi. Published by John Wuey 
Sons, Inc., New York 16, N. Y., 1950. Cloth, 6% 
by 9% im., 1077 pages. Price $15.00. A unified 
presentation of all existing experimental miéthods {or 
the determination of mechanical strength, written by 
31 top rank stress analysts. 


Parers on Raptocrarpny. Published by American 
Society for Testing Materials, Philadelphia 3, Pa 
1950. Paper, 100 pages. Price $1.75. Papers and 
discussions of a session to correlate late developments 
of radiography, presented at the annual meeting ©! 
the ASTM in 1949, are included ir this Specia 
Technical Publication No. 96. 


Inpium. By Maria Thompson Ludwick. Published by 
The Indium Corp. of America, New York, N. Y 
1950. Cloth, 6 by 9% im., 276 pages. Price $7.50 
A comprehensive working reference volume tha 
covers the discovery, occurrence, development, and 
physical and chemical characteristics of indium, 4¢ 


includes a bibliography (annotated) from 1863 t 
1949, inclusive. 
Procepure Hanpsoox or Arc Wetpine Desio’ 


anp Practice. 9ru Eprtion. Published by Th 
Lincoln Electric Co., Cleveland 1, Ohio, 1950 Cloth 
6 by 9 in., 1200 pages. Price $2.00. This 9th ! jitiot 
of the Handbook has been completely reorganized 4n¢ 
re-edited to bring all information up-to-date 4" 
include recefit important welding developmen 


Heat Treatment anp Properties oF Iron 4%! 
Steer. By Samuel J. Rosenberg and Thomas ¥ 
Digges. Published by the National Bureau of 5!4% 
ards, U. S. Dept. of Commerce, Washington 23, 
D. C., 1950. Paper, 33 pages. Price $.25. Bas 
theoretical and practical principles involved in ™* 
heat treatment of ferrous metals is presented ™ 
simplified form in this circular. 


MATERIALS & METHODS 
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